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ABSTRACT
Identification and Treatment of Piaget's Cognitive
Levels in a Community College Population
May, 1981
Helen W. Goolishian, B. A., Mount Holyoke College
M. Ed.
,
University of Massachusetts
Ed. D.
,
University of Massachusetts
Directed by : Professor Ronald Fredrickson
This study responded to the following four questions:
(1) Will the scores on a paper and pencil test devised to
measure Piaget's concrete and formal cognitive stages,
correlate significantly to achievement test scores? (2)
Will the cognitive test scores indicate significant sex
differences? (3) Is the education level of the mother
or the father significantly correlated to the cognitive
test? (4) Can the "Learning Cycle," a teaching method
developed by Karplus to facilitate Piaget's formal reason-
ing, be effectively adapted within a one semester General
Psychology course?
The Tomlinson-Keasey and Campbell revised paper and
pencil cognitive test was administered to 234 students
from a rural, northeastern, community college. The scores
were compared to five achievement tests in English,
vocabulary, arithmetic, algebra I and algebra II. Parent
vi
education level and sex differences were also compared
to the cognitive test scores.
The 234 subjects were students enrolled in a one
semester General Psychology course and were evenly
distributed among 13 discussion groups and 6 instructors.
The 13 class sections were divided into 5 experimental and
8 control class sections. Karplus' "Learning Cycle" was
administered to the experimental sections over a 14-week
period using the content of the General Psychology course.
Cognitive post-test scores were compared between the
experimental and control groups.
Significant correlations at p^ .05 were found
between the achievement tests and the cognitive pretest
scores. The highest correlation coefficient was r = . 54
between algebra I and the cognitive total score. Females
performed significantly better at p^. 05 than males.
Mothers' education level was significantly related at
p ^ .05 to the total cognitive
score of males.
No significant differences were found between the
experimental and control groups as measured by the cogni
tive post-test scores. Results are discussed regarding
the application of the "Learning Cycle" in a heterogeneous
grouping within a one-semester standard course.
vn
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CHAPTER I
INTRODUCTION
Statement of Problem
Current admissions practices in community colleges have
eliminated College Entrance Examinations and are using an
open admission policy. The present dilemma of post-
secondary education in the United States was recently
described by K. Patricia Cross in her article "Old Practices
and New Purposes," which appeared in the Community and
Junior College Journal
,
September 1979.
She describes the shift of higher education from the
selective process of choosing homogeneous young people,
who have already demonstrated their ability to learn what
colleges had to teach, to an open admissions policy and a
heterogeneous group of young people. This produces a wide
variety of academic skills, social backgrounds, and age
differences
.
The expansion of public higher education and specif-
ically community colleges in the 1950 's and 1960's was an
attempt to make colleges accessible to the masses. This
has succeeded but, in terms of educating the masses, the
program may be a dismal failure. The teaching techniques
and administrative policies of many colleges may still
1
2be geared to the homogeneous, high ability groups of years
past
.
These changing patterns in student clientele have
brought about the development of new programs in most
community colleges to assist entering students. These
programs, however, have been primarily remedial or develop-
mental in nature for students with low level academic
abilities as measured by achievement tests and high school
grades. Little has been done to change the method of teach-
ing in the different disciplines to assist these students
in reasoning ability.
Now with the threat of decreasing enrollments, community
colleges are reducing standards to accept more of the less
academically prepared students (COMPAS Project, Abstract,
Spring 1980). This situation presents a serious problem
for all institutions of higher learning and especially for
the community colleges. Currently one-half of all college
semester hours are offered by community and junior colleges
(Ibid)
.
A survey of entering freshmen from 1975 to 1980 at
the Cape Cod Community College indicates that about 40
to 45 percent of this population achieve stanines of
1, 2, or 3 on STEP tests in English and mathematics. How
effective are these placement exams, however, in
3identifying reasoning skills and how important are reason-
ing skills in acquiring a college education?
According to Norman Murphy, past Dean of General
Education at Peidmont Technical College in Greenwood, South
Carolina, the inability to reason clearly and critically
is directly related to numerous learning problems such
as
:
1. an inability to ask a series of perceptive and
related questions.
2. an inability to integrate information from varied
sources and types.
3. an inability to recall relevant knowledge.
4. an inability to solve unfamiliar or complex
problems
.
5. a difficulty with basic communications and
computations
.
6. an unwillingness to take responsibility for
their own learning and achievement
.
7. an inability/unwillingness to apply prior learning
to current /different activities, and
8. an inability to systematically take in and
organize and build on learned facts. (Campbell
et al
,
1979, p. 1)
Mr. Murphy also states that these learning problems,
resulting from inefficient and/or ineffective thinking, are
costly to institutions of higher education in the forms of
time required to "re-teach content" and increases in
remedial and developmental programs (Ibid., p. 1).
A personal review of the IDEA course objective forms
used by Cape Cod Community College professors for the past
two years indicates that the ability to reason clearly and
critically about the content of the course is a basic
4requirement and goal in all the disciplines. The question
arises, however, as to how well these goals are being met
and are students being admitted accordingly?
The above-mentioned review also found the most popular
format among these professors was the lecture format or
lecture/discussion format. Is a lecture format conducive
to developing reasoning skills and how are these skills to
be measured or defined?
Webster's Collegiate Dictionary defines reason as
"
. . . a ground or cause; that in the reality which makes
any fact intelligible. The power of comprehending and
inferring; intellect." Reasoning is defined as "the draw-
ing of inferences; thinking with a view to a conclusion
believed to be valid. The proofs or arguments resulting
from the use of reason." These definitions, however, do
not give an adequate explanation of the process and develop-
ment of reasoning for educational purposes.
One theory which tries to explain the process and
development of reasoning and thinking skills and could be
helpful to the educators in post secondary education is
the cognitive development theory of Jean Piaget. He
describes cognitive functioning as a progression through
several recognizable stages. Each stage has been shown to
be a prerequisite for the next stage. Fuller, Karplus, and
Lawson (1977) have outlined the prominent characteristics
of the final two stages of development, concrete and
formal, which would chronologically apply to a community
college population:
5
In concrete reasoning, a person
- needs reference to familiar actions, objects and
observable properties;
- uses classification, conservation, serial ordering
and one-to-one correspondence in relation to con-
crete items above;
- needs step-by-step instructions in a lengthy pro-
cedure; and
- is not aware of his own reasoning inconsistencies
among various statements of contradiction with
other known facts.
In formal reasoning, a person
- can reason with concepts, relationships, abstract
properties, axioms and theories.
- uses symbols to express ideas;
- applies combinatorial, classification, conservation,
series ordering and proportional reasoning in these
abstract modes of thought;
- can plan a lengthy procedure to attain given overall
goals and resources, and
- is aware of and critical of his own reasoning, and
actively checks on validity of his conclusions by
appealing to other information. (DOORS Project,
Feb. 1979, p. 1)
Although Piaget theorizes that adolescents, by the
age of 15, should be formal in their thinking, recent
research findings indicate that "as many as 50% of United
States college freshmen have not reached this stage, but
enter college in the concrete operational stage" (Carmichael,
1977, p. 165). Comparable assessment of community college
students suggests that fewer than 30 percent aie formal
in the use of proportional reasoning (DOORS Project,
Feb. 1977).
6The problem, from this unique viewpoint, is a basic
one; many beginning college students, who are expected
to be capable of abstract thought, either operate at the
concrete level of reasoning or do not consistently evoke
and use formal thinking strategies. This situation
presents a serious problem for all institutions of higher
learning and especially for the community colleges. In
light of the open door policy, can the community colleges
alter their curriculum beyond the remedial and develop-
mental programs to include an educational experience that
would improve reasoning skills by fostering formal thought?
Significance of Study
If lack of reasoning ability as identified by the
Piaget concepts contribute to learning problems, then
it would appear that identification of cognitive stage
levels would be helpful to community college educators.
It is not known at this time if the STEP tests
in English, mathematics, and vocabulary effectively
identify reasoning skills as described by Piaget. A
correlation between these scores, which identify students
in need of developmental education; and a Piaget cognitive
test, which identifies levels of reasoning ability, would
be an additional diagnostic tool for teaching purposes.
7Recognition and assessment of learning problems and
reasoning ability, however, are not enough. A treatment
program to facilitate the acquisition of basic English
and math skills has already been instituted in many
community colleges in the form of remedial programs and
developmental education programs. Is there an additional
treatment method which would facilitate reasoning skills
according to the concepts provided by Piaget?
This proposal intends to assess the cognitive stage
level of approximately 300 general psychology students at
a community college. In addition, the literature suggests
that sex differences may exist regarding these stage levels
with females operating consistently at a lower level.
This study will explore these possible sex differences
(Piburn, 1977).
The assessment instrument will be the revised
Tomlinson-Keasey and Campbell cognitive test based on
Piaget's model. Similar tests have been found to correlate
significantly at the p < . 05 level or better with SAT,
California Test of Mental Maturity, Lorge-Thorndike
Intelligence test and the Iowa Test of Basic Skills
(Patterson, 1978; Goodnow, 1966). Correlation coefficients
will be obtained for the cognitive test and the STEP tests
in English, mathematics, and vocabulary.
8No data is currently available regarding socio-
economic status and formal reasoning ability although the
literature suggests that lower economic groups develop
at a slower rate (Cowan, 1978). This aspect of formal
reasoning will also be explored using parent's educational
level and the cognitive test.
It is assumed that the identification of the above
variables and their relationship to formal reasoning will
be helpful to administrators and teachers in higher educa-
tion in making the institution more responsive to the needs
of the students.
This proposal also intends to test the efficacy of a
treatment program based on the Piaget model called the
Learning Cycle . The Learning Cycle was adapted by
Karplus in 1977 for developing reasoning skills in the
natural science classrooms. Six disciplines have now been
incorporated into the Learning Cycle and are being imple-
mented as a multidisciplinary approach on an experimental
basis in several community colleges throughout the United
States (COMPAS, 1980). The treatment in this study
will be the development and application of the Learning
Cycle to a general psychology course not associated within
a multidisciplinary program. (A description of the
Learning Cycle is included in Appendix IV .
)
9If this treatment program is successful within a
particular course content in promoting reasoning ability,
then educators at the community college level will have
an additional tool for helping students achieve greater
understanding of course content and increased critical
reasoning skills. It is assumed that the acquisition of
these skills will enable the student to achieve at a
higher academic level and may lower the high attrition
rates currently found in community colleges. The
community college system would then be closer to meeting
the needs of the students described by Cross for the 1980’s.
CHAPTER II
RELATED LITERATURE SEARCH
Background
The cognitive domain of adult problem solving ability
can be examined from two major viewpoints. The two
theoretical perspectives can be generally labeled Stimulus-
Response theory and Organismic-Developmental theory.
Benjamin Bloom, a Stimulus-Response theorist, has
defined the highest order of reasoning as the "Evaluation"
or 6th level of reasoning. He states that individuals at
this level have the ability to make judgments about the
value of material and methods for given purposes,
quantitative and qualitative judgments about the extent to
which material and methods satisfy criteria, and the use
of a standard of appraisal (Bloom, 1956).
Jean Piaget, an Organismic-Developmental theorist,
defines the highest order of reasoning as "Formal
Operations." According to Piaget, the individual can
reason abstractly, generate hypotheses and solve problems
involving combinatorial thought, complex verbal problems,
hypothetical problems, proportions and conservation of
movement (Piaget and Inhelder , 1958).
10
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These two theorists appear to share similar character-
istics regarding the nature of higher order reasoning in
that they both require abstract, critical evaluations
about the value and application of knowledge to problem
solving. They differ, however, in regards to how these
reasoning skills are taught and learned.
Stimulus-Response Theory
The Stimulus-Response theory or behaviorism dominated
much of American psychology from the early 1930 's to the
late 1950's. This theory perceives the environment as
the primary determiner of thought and behavior. This
viewpoint can be traced as far back as Aristotle and up to
the British empiricist philosophers of the 18th and 19th
century
.
It was John B. Watson, an American psychologist, who
first defined the methodology and the legitimate parameters
for the study of behavior. Watson coined the term and
gave the theory its name, Behaviorism. Watson shared the
belief of earlier S-R theorists such as Pavlov and
Thorndike that human thought and behavior resulted from
environmental stimuli in the form of reward contingencies
and associations. His methodology stated that the subject
matter of psychology should be restricted to measurable
12
stimuli and overt measurable behavioxs as opposed to
covert or internal processes such as thought and con-
sciousness
.
An outgrowth of the S-R theory is the cumulative-
hierarchical learning model. This model states that complex
intellectual achievements can be understood as a culmination
of learning that begins with simple S-R connections.
Robert Gagne's model describes complex learning as
chained S-R associations which enable the individual to
make multiple discriminations. These discriminations in
turn are the basis for learning concepts which then make
possible the learning of simple rules which can be applied
to the concepts. These simple rules are then combined to
form complex rules. Gagne's learning hierarchy is a
function of time and exposure to specific stimuli so that
the necessary responses, chains, concepts and rules can
be acquired (Gagne, R. M. 1968).
Bloom's theory . Benjamin Bloom's hierarchical-cumulative
learning model is also based on S-R theory. As an S-R
theorist, he places much of the emphasis for learning on
the appropriateness of relevant stimuli in the form of
teaching procedures, selection of materials, and
instruction strategies (Bloom et al , 1971). His main
concern, however, is the accurate assessment or evaluation
13
of the learner’s level of knowledge so that the appropriate
teaching experiences may be presented with the optimum
effect of increased use or application of the knowledge.
To this end, he has developed a "Taxonomy of Educational
Objectives .
"
The Taxonomy of Educational Objectives was published
in 1956 in Handbook I, Cognitive Domain
. The Taxonomy is
hierarchical in that it classifies objectives which involve
simple to complex intellectual tasks. Each category is
assumed to include behaviors more complex, abstract or
internalized than the previous category (Ibid., 1971).
The Taxonomy has six levels: I Knowledge; II
Comprehension; III Application; IV Analysis; V Synthesis;
and VI Evaluation:
Knowledge level I . This is the lowest level and
includes the recall of specifics and universals, the recall
of methods and processes, or the recall of a pattern,
structure, or setting. Evaluation of this level involves
little more than bringing to mind or remembering appro-
priate material. Learners at this level must also be able
to organize or reorganize the problem such that the
appropriate signals, cues, and clues will bring out whatever
knowledge the learner has about the subject. Subcategories
under knowledge are:
14
I a. Knowledge of specifics such as the recall of
specific bits of information with the emphasis
on symbols with concrete referents. This would
include knowledge of terminology; for example,
a familiarity with a large number of words in
their common range or meanings, and knowledge
of specific facts such as dates, events,
persons, places, etc.
I b. Knowledge of ways and means of dealing with
specifics, such as organizing, judging and
criticizing. This is an intermediate level of
abstraction between specific knowledge on the
one hand and knowledge of universals on the
other.. This is more of a passive awareness of
the nature of materials rather than an active
use of them. Included in this subcategory
would be knowledge of conventions, knowledge of
trends and sequences, knowledge of classifica-
tions and categories, knowledge of criteria,
and knowledge of methodology.
I c. The last subcategory under knowledge deals with
knowledge of the universals and abstractions in
a field. These are the large structures,
theories, and generalizations which are generally
used in solving problems in a particular subject
15
area. This would include knowledge of princi-
ples and generalizations and knowledge of
theories and structures; such as knowing the
complete formulation of the theory of evolution
or being able to recall major generalizations
about a particular culture.
Methods for evaluating the knowledge level usually
consist of multiple choice questions, fill in the blank,
true or false questions, or definition questions. These
can be in the nature of total recall or recognition tasks
but it must be remembered that these tests evaluate for
knowledge level only and do not evaluate the learner's
comprehension of the material. This is the next level in
Bloom's Taxonomy.
Comprehension level II . This represents the lowest
level of understanding in that the learner can use the
material without relating it to other material or seeing
its fullest implication. Three subcategories are presented
under comprehension:
II a. Translation and the ability to understand
nonliteral statements such as metaphor,
symbolism, irony or exaggeration.
II b. Interpretation and the ability to rearrange or
interpret a new view of the material.
16
II c. Extrapolation and the ability to predict the
continuation of the given material.
An example of this level might be to ask the learner
to translate an abstraction, such as some general principle,
by giving an illustration or sample.
Level III - application
. The third level is the
ability to use abstractions in particular and concrete
situations. This would include applying principles and
generalizations to new problems and situations, such as
"the ability to apply social science generalizations and
conclusions to actual social problems" (Bloom, 1956,
P. 124).
Level IV - analysis
. This level includes the ability
to
break down a communication into its constituent
elements or part such that the relative hierarchy of
ideas is made clear and/or the relations between the
ideas expressed are made explicit. Such analyses
are intended to clarify the communication, to
indicate how the communication is organized and the
way in which it manages to convey its effects, as
well as its basis and arrangement. (Ibid., p. 205)
The analysis of elements requires the ability to distinguish
facts from hypotheses; the analysis of relationships would
be the ability to determine the consistency of hypotheses
with given information and assumptions and to analyze
organizational principles such as recognizing the general
techniques used in propaganda and advertising. Bloom
17
states that the evaluation or educational objectives for
this level are not generally found at the elementary
level of instruction and are more often found at the
secondary and higher education levels. He also states that
some justification for this may be found in Piaget's work
which proposes that preadolescents are incapable of this
kind of reasoning since it requires the learner to
separate himself from the material and to view it in
terms of how it does what it does both literally and
figuratively (Bloom, 1971, p. 177).
He also recognizes the difficulties inherent in
teaching and evaluating this level but stresses the
importance of acquiring this level of cognitive ability
in a complex, technological society. The method for
evaluating this level is aimed at the learner's ability
to recognize function, purpose and use of material.
Level V - synthesis . This level enables the learner
to form a whole by integrating the elements and parts of
the whole so that a pattern or structure is produced
which was not previously observable. Subcategories of
this level include:
V a. Production of a unique communication such as
writing well organized statements and ideas.
18
V b. Developing a set of abstract relations to
explain or classify data such as formulating
an hypothesis based on an analysis of factors.
V c. Producing a plan for ways of testing an
hypothesis
.
Level VI - evaluation
. The last and highest level
of cognitive ability is evaluation. This enables the
learner to make judgments about the value of material and
methods for given purposes. This would include the ability
to make judgments in terms of internal evidence such as
identifying logical fallacies in arguments and making
judgments in terms of external criteria such as comparing
a work with the highest known standards in its field.*
The purpose of Bloom's Taxonomy is to provide the
instructor with a detailed map for structuring both
instruction and learning through the use of an evaluation
system that proceeds from the simple to the most complex.
By using this system, it should be possible to structure
any given material or topic so that mastery of that
material can be attained by everyone.
The Taxonomy functions both as a summative evaluation
in that it assesses total levels of mastery and as a
formative evaluation for the purpose of diagnosing the
learner's present level of mastery. The formative
evaluation is achieved by breaking the material to be
19
learned into its smallest and simplest units and then
progressing to the more advanced levels by increasing the
complexity of the units. Through diagnosis, the teacher
can then structure the learning environment in the form of
specific prescriptions based on the learner’s level or
area of difficulty.
Bloom recognizes individual differences in learning
as aptitudes that vary as a function of the amount of time
it takes to attain mastery (Bloom et al
,
1971, p. 45-47).
He recognizes that learners may differ as to their
motivation as well as their ability to understand
instruction and the procedures they must follow in order
to learn the task. It is the teacher's responsibility,
however, to overcome these differences in each learner.
His emphasis, therefore, is on the quality of instruction
as it applies to the type of presentation, explanation and
ordering of the task to be learned. The learner is passive
to the teacher's structuring of the environment.
This model constitutes the lecture format or didactic
method in classroom instruction found most often in
college instruction. It is doubtful, however, that the
Taxonomy is used by college instructors as an evaluation
tool for formative purposes. Most often the evaluation is
used for grading purposes only.
20
The Organ ismic-Developmental Theory
The Organismic-Development al theory approach includes
several models that share the common belief that psycho-
logical development is similar to physical or organic
development. Whereas physical structures of the body
contribute to the biological functioning of the organism,
there are also internal psychological structures that
contribute to the organism's ability to adapt to environ-
mental stimuli.
These psychological structures interact with external
stimuli and a construction between the two results in
altered behaviors. The developmental aspect of these
models includes stages that are invariant in nature; that
is, more advanced levels can never precede more primitive
levels. Environmental stimuli, consequently, can con-
tribute to psychological restructuring but the influence
or effect of the stimuli or experience will depend upon
the existing stage level or psychological structure.
This view can be traced as far back as Plato with
Darwin's theory of evolution as an important forerunner to
present day theories. This philosophical perspective is
generally described as Nat ivist-Structuralist . Whereas
the empiricists describe knowledge as a direct copy of
external reality, the nativist states that knowledge
21
is never a direct copy of external reality and that
experiences are structured according to inborn character-
istics of the human mind.
Developmental changes, therefore, are governed by
principles of adaptation similar to the principles
governing the evolutionary development of species. Thought
and behavior are believed to result from progressive
physical and psychological reorganizations of experience
which produce more effective and higher levels of
adaptation
.
Interest in Organismic-Developmental theory has been
increasing over the past ten to fifteen years among
American psychologists and educators. This interest has
had the effect of integrating various research studies
into the developmental aspects of behavior such as
neurophysiology, specifically sensation, perception,
memory and imagery. This represents a shift of emphasis
from the importance of the environment to the develop-
mental characteristics of the learner's psychological
structures without eliminating the importance of
experience on those structures (Achenbach, 1978).
22
Piaget's Theory
Jean Piaget, a Swiss philosopher, biologist, and
psychologist, is an organismic-developraental theorist.
His theory, called Genetic Epistemology, stresses the
importance of the organism in terms of the inherited
structures, the brain and nervous system. The interaction
of these inherited structures with experience produces
change both qualitatively and quantitatively by means of
cognitive stages.
The belief in inherited structures contributing to
knowledge is not new, nor is the belief in acquired
knowledge through experience, but the concept of
developmental stages is perhaps more recent in the study
of cognition. What is unique to Piaget is the manner in
which he has integrated all these concepts into a
comprehensive and empirical statement that describes a
dynamic theory of human cognitive development.
Intelligence to Piaget is the organism's internal
organization of physical reality and its adaptation to
that reality. He views cognition from a biological point
of view and states that an individual adapts to physical
reality in much the same way that biologists define
adaptation as preservation and survival.
23
His use of adaptation in cognition, however, refers
to the relationship of thought to things rather than just
physical preservation. Cognitive adaptation is the
transformation of thought that occurs as a result of
experience which enables the individual to deal more
effectively with reality (Piaget, 1952, p. 1-8).
Piaget, like Bloom, believes that knowledge or
intelligence is more than the accumulation of unrelated
experiences. He also beleives it is a hierarchical process
wherein new acquisitions are built upon earlier acquisi-
tions. Unlike Bloom, however, Piaget stresses the activity
of the learner with the physical reality of the environ-
ment as being more or as important as the environment
itself. Specifically, he views the acquisition of
knowledge and its expression in intelligence in terms of
content, structures and functions.
Content to Piaget, refers to the observable behaviors
regarding intelligence. It reflects how much the
individual knows about a particular subject as shown, for
example, by standardized tests. Consequently, one can
have varying degrees of content "knowledge" about a
variety of subjects and this would be similar to Bloom's
first Taxonomy level which he calls Knowledge Level in
which the individual can recall facts. Content alone,
however, is not enough. An individual may have erroneous
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content information and still be considered intelligent
according to Piaget, depending upon the individual's
structures
.
Structure to Piaget essentially refers to the brain
and nervous system. Each species has a unique way in
which it organizes external stimuli through specific sub-
systems (Furth, 1970, p. 15). In human cognition, our
brain and nervous system make up the structure which
includes the subsystems of sensation, perception, and
certain behavioral responses such as walking, talking,
and manipulation of objects through the use of our hands.
Our brain and nervous system are our inherited
structures and the manner in which we perceive the
environment through our senses and act on the environment
through behavioral responses make up the subsystems of
this structure. This structure and its subsystems are the
basis for the individual's intellectual activity and
ability to interpret external reality and experiences.
It is the combination of content and structure that
provides the dynamic aspects of Piaget's theory in that
this structure involves operations which change as a
consequence of maturation of the structure and its
interaction with experience. This changing aspect of the
structure is evident in Piaget ' s stages of development
.
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Piaget uses a construct called a schema as a means of
explaining the phenomena associated with memory. Schemata
(or schema) are used to identify and conceptualize
experiences in much the same way as an office might use an
index file for storing and categorizing information. An
infant has few index cards or schema but an adult has many
as a result of maturation and experience. Consequently,
schemata are always changing and becoming more refined
throughout an individual's life (Wadsworth, 1971,
p. 10-13). Whenever an individual is presented with a
stimulus, he will respond to that stimulus in terms of
his existing schema. This schema will reflect his
structural level and previous conceptual experiences.
The last concept in Piaget's theory of cognition is
function. This refers to the manner or way in which we
are integrating or interpreting information for the
purpose of developing schemas. There is a tendency for
all species to organize data in a systematic manner and
the characteristics of this intellectual activity tend to
be stable and continual throughout cognitive development
(Wadsworth, 1971, p. 21).
This integration process or cognitive adaptation and
organization process called function, consists of an
equilibrium between assimilation and accommodation.
Assimilation is the individual's tendency to perceive what
26
is common to existing schemas and to emphasize generalizing
new information.
Accommodation, on the other hand, focuses on what is
new or different from existing schemata and is, therefore,
the basis for new learning or changing existing schema
(Furth, 1970, p. 17). A balance, however, which Piaget
describes as equilibrium, is needed between these two
functions for schemata to develop.
Equilibrium is both the process and outcomes of
balanced assimilation and accommodation. The state of
equilibrium is also limited to the level or maturation
of the structure and its subsystems. As mentioned before,
the organism has a tendency to organize experience into
cohesive, stable patterns. It tries to develop strategies
which are effective in dealing with reality.
Equilibrium is not a state of rest, rather it is an
ongoing process in which the individual is actively
interacting with new experiences in his or her
environment throughout development . The individual moves
from states of a lesser to those of a greater degree of
equilibrium and this results in increased coherence and
stability (Ginsberg and Opper, 1969, p. 174).
Balance between the individual's adaptation to his
environment may be disrupted when the person is presented
with a situation that old schemas (assimilation) cannot
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explain and altered schemas (accommodation) are not
available. In this case, the person is said to be in a
state of disequilibrium. This state of disequilibrium
acts as a motivating force for the individual to seek
equilibrium. The process or search for equilibrium through
assimilation and accommodation is called equilibration.
At the lowest structural level of maturation or
Phase I, the individual may not differentiate that which
is necessary or essential. For example, the child may not
recognize the essential differences between a cow and a
dog but instead may generalize all things with a tail,
four legs, and two ears as a general species, such as
dog, and ignore other differences such as size and udders.
In Phase II, the child will begin to recognize
through multiple experiences and structural maturation
the need for differentiation and recognize that objects
possess distinguishing characteristics, thus acquiring
a higher level of equilibrium through discrimination or
accommodat ion
.
Phase II individuals no longer rely on determining
characteristics from experience but instead recognize
all the possible variations of the object and learn to
integrate individual transformation within what is
necessary for the object's state of fact. These
indivudual phases of equilibrium may therefore constitute
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states of false equilibrium when the individual is
limited in structure and content (Piaget, 1976).
Knowledge or cognition, therefore, is a continual and
gradual construction between the maturing structure and
experience in the form of schemas. These schemas are
progressively extended and corrected through the process
of equilibration. This process is self regulatory and for
every equilibrium there is a disequilibrium to follow and
this in turn is followed by reequilibration. Each new
equilibrated schema is superior to the previous one and
Piaget calls this new level "augmentative equilibration."
Augmentative equilibration implies that the new
level is not simply a return to the initial state of
equilibrium but an improvement upon the previous state of
equilibrium. Piaget answers the question as to why this
process of equilibration is necessary by stating that
positive factors take precedence over negative ones. That
is, the absence of initial equilibrium (exact copy of
reality, higher order equilibrium or the necessary and
essential characteristics of an object) is due to a lack
of compensation between the positive and negative aspects
of all knowledge (Piaget, 1979).
To illustrate this tendency towards the positive and
away from the negative, Piaget uses the example of
non-conservation of matter. If a clay ball, for example,
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is rolled and transformed into a sausage shape, the child
will tell you that the amount of matter has increased
because it is longer. He does not notice that what has
been added in length (positive) has been taken away or
subtracted in width (negative).
If, however, a bit of the clay is removed from the
ball, the child will tell you that there is less and will
not turn the ball into a sausage. If the bit of clay is
placed on the other side of the ball, the child will then
tell you that there is the same amount as there was in the
beginning because what has been added is what was taken
away in the first place. Piaget states that this mechanism
of commutability is a good example of augmentative
equilibration (Ibid., 1979).
In addition to the concept of stage development and
equilibrium, Piaget describes a phenomenon he calls
decalage. This is " . . . while children may fail a prob-
lem when its solution requires verbal expression, they may
be quite able to deal with the same dilemma on a practical
behavioral level” (Ginsberg and Opper, 1969, p. 113).
For example, if a problem has been first solved on
an action plane, the child from 7-11 years must then
relearn the solution on the plane of verbal thought which
lags behind the action learning. Piaget terms this lag a
vertical decalage in that the child has learned from
action at an earlier age and he must now at a later age
reconstruct the concept into verbal thought.
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Horizontal decalage refers to the child being in
different stages of development regarding problems which
involve similar mental operations (Ginsberg and Opper
,
1969, p. 166). This can be seen in the case of conserva-
tion of matter versus conservation of number.
In conservation of matter, the amount of quantity of
matter stays the same regardless of changes in shape or
position; however, as stated in the previous example, a
child will respond that there is more clay when it is
rolled out into a sausage shape as compared to a ball
shape
.
In the case of conservation of number, a child will
state that six stones grouped together are less than six
stones spread out. The child may acquire conservation of
number at age 5 or 6 but may not achieve conservation of
matter until age 9 or 10. This lack of transfer or
generalization of thought processes to similar but
substantively different areas constitutes horizontal
decalage
.
Elkind (1962, pp. 459-465) found that out of 240
college students, 92 percent had abstract conceptions of
conservation of mass and weight, but only 58 percent had
an abstract conception of conservation of volume. Piaget
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(1979) has alluded to the possible cause of vertical
decalage in Formal Operational populations as a lack of
higher level equilibrium from previous stages in that
particular content area. That would indicate that college
students who were unable to solve problems in physics or
math at the abstract verbal level may need experience
at the action plane before moving to the formal level.
Piaget's Stages of Development
Sensori-motor
. Piaget's stages of development represent
four qualitatively different ways of thinking and span
the years of infancy to adulthood. The first state,
sensori-motor, is from birth to approximately 24 months.
The central cognitive challenge during this period is to
coordinate the various impressions of objects and
relationships through the senses (structure) and motor
activities such as sucking, grasping, and reaching.
Preoperational . The second stage, preoperat ional , occurs
between the ages of about two and seven. At this stage,
children have acquired the basic concepts of object
constancy, space, time and causality. They are limited,
however, in that their thought is irreversible. They
center their attention to parts of a situation and
attend to limited amounts of information, which are
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particularly static states. The preoperat ional thinker
also exhibits several primitive thought patterns such as
animism, art ificialism and syncretism (Ginsberg and Opper
,
1969, p. 114). Another characteristic of the preopera-
tional thinker is his ego-centrism. He cannot take the
role or see the viewpoint of another. He does not question
his thoughts or ideas since he believes that these are
the only thoughts possible (Wadsworth, 1971, p. 71).
Concrete operational
. At about seven years of age, the
child enters the period of concrete operations. Mental
manipulation of objects, decentrat ion
,
reversibility, and
transformational thought patterns are the characteristics
of the concrete operational thought. This is best
exemplified in conservation problems which the preopera-
tional child was unable to do. In addition, the concrete
thinker is no longer hampered by egocentrism and can not
take the perspective of others into account. He is
hampered, however, in that he subjugates the realm of
possibles to that of reality. He has little foresight
and lacks details for carrying out a plan. Instead, he
is limited to dealing with empirical results with things
that are available to his immediate perceptions.
Formal operations. In the last stage, formal operations,
the world of possibles takes precedence over the real
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That is, the individual can hypothesize about problems
that may not be empirically observed such as Einstein's
Theory of Relativity. This stage commences at about 11
or 12 years of age.
Characteristics of this stage include flexibility,
combinatorial thought, and the ability to deal with
problem solving in many ways and from a number of
perspectives. He uses abstract and theoretical models
for problem solving and can derive conclusions by means
of the INRC group and the 16 Binary operations (Ginsberg
and Opper, 1969, p. 205).
The period of formal operations grows out of and upon
the previous concrete operational stage. The structure
has reached its final qualitative level; that is, the
brain and nervous system with its subsystems of sensation
and perception are fully matured.
Content, in the form of experience; and function, in
the form of assimilation and accommodation, continue to
develop throughout the individual's lifetime.
Piaget uses formal logical models, such as abstract
and symbolic logic, math, and physics to illustrate
formal operational reasoning. It is almost necessary,
therefore, to be formal in one's reasoning ability in
these content areas in order to comprehend much of what
Piaget says constitutes formal reasoning.
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These models do not describe the actual or explicit
knowledge of the formal thinker, since most adolescents
(and adults probably) do not understand or know proposi-
tional logic or group relations per se . Rather, these
models are used to describe the structure and the manner
in which the formal reasoner approaches problem solving.
These models illustrate the flexible, systematic and
hypothetical nature of formal thought.
One of the models used by Piaget to describe Formal
thought is the application of the 16 Binary operations or
analysis of functions. According to Piaget, in the formal
operations period, the individual in this problem solving
"
. . .
designs experiments properly, observes the results
accurately and draws the proper logical conclusions from
the observation" (Ginsberg and Opper, 1969, p. 184). In
designing the experiment, the formal reasoner must
conceive of all possibilities in the solution of the
problem as well as imagine all hypothetical results which
are abstractions and not necessarily tied to reality.
An example of this would be in the bending of rods
experiment. The subject is presented with a series of
rods which are in a horizontal position (parallel to the
water). The rods differ in (a) composition (steel, brass,
etc.), (b) length, (c) thickness, and (d) cross-section
form (round, square, rectangular). In addition, (e)
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different weights can be attached to the end of the rod
above the water. The subject’s task is to determine
relevant variables that would make the rods bend enough
to touch the water. The subject is free to vary all the
factors and then give an explanation of the results. All
the possibilities of both observed and hypothetical
results may be found in the 16 Binary Operations described
in Table 1 on the following page (Ginsberg and Opper
,
1969, p. 189).
Robert Ennis (1975, pp. 38-39) challenges Piaget's
claim that this logical model can be used to adequately
judge the quality of thinking. First he claims that
Piaget's logic is defective logic in that it contains
paradoxes of material implication. Ennis also states that
although Piaget intends that the 16 Binary operations
be used as a descriptive model, the significant flaws
in his (Piaget's logic) prevents the use of the model
as a descriptive one. It is beyond the scope of this
paper to thoroughly investigate this controversy regarding
the validity of Piaget's propositional logic model. Let
it suffice that many logicians do not accept this model
or Piaget's interpretation of what constitutes logical
thought
.
Another logical model which is used by Piaget is
The formal operational thinker uses thesethe INRC group.
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Table 1
The 16 Binary Operations
Name of Operation All ways in which
ble outcomes can
or not observed.
four possi-
be observed
Negation F F F F
Conduction T F F F
Inverse of Implication F T F F
Inverse of Converse
Implication F F T F
Conjunctive Negation F F F T
Independence of p to r T T F F
Independence of r to p T F T F
Reciprocal Implication T F F T
Reciprocal Exclusion F T T F
Inverse of Independence
of r to p F T F T
Inverse of Independence
of p to r F F T T
Disjunction T T T F
Converse Implication T T F T
Implication T F T T
Incompatibility F T T T
Tautology T T T T
Only number 14, Implication, is actually observed in the
case of rods. The rest are hypothetical (Ginsberg and
Opper, 1969, p. 195).
The four possible outcomes of an experiment.
1. 2. 3. 4.
p P P PLength
Bending r r r
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four rules to manipulate or transform the functions
derived from the Binary operation. The INRC group are:
(I) identify, (N) negation, (R) receprocity, and (C)
correlat ivity . These rules enable the formal reasoner to
go beyond the 16 Binary operations and to draw definitive
conclusions
.
The capabilities described in the above logical
models, according to Piaget, enable the formal reasoner
to construct elaborate and complex theories based on the
hypothetical. He is not constrained by observed reality
or empirical data in his hypotheses. Rather, he deduces
from the hypothetical and is therefore hypothetico-
deductive in his reasoning.
If, as stated in the Problem Chapter, a large number
of college students are concrete and not formal in their
reasoning, what are the significant differences between
the two levels?
The concrete and formal thought processes are
functionally the same in that they both use logical
operations (Wadsworth, 1971, p. 102). The logical mental
operations or groupings available to the concrete
operational person include: combinat ivity , associativity,
general identity, reversibility, including negation and
reciprocity, and special identities (Cowan, 1978, pp.
192-197)
.
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The limitations of the concrete thinker are: the
grouping may not be applied correctly. The person may be
capable of using a particular set of rules such as identity
but this does not mean that the rules are always applied
correctly. A second limitation is that the groupings are
applied to "concrete” objects and events which are within
the realm of the possible, that is, he cannot deal with
hypothetical problems that are entirely verbal or are not
based on reality and his own realm of experience.
A simple example of this would be to present the
problem: "If I had six dogs and each had two heads, how
many pairs of dog ears would there be?". Even though the
concrete reasoner could manipulate and solve the
multiplicative problem, he would reject the problem on the
basis that there is no such thing as a two-headed dog.
This improbability would not deter the formal thinker
from doing the necessary multiplication operation.
The third drawback in the use of the groupings is
limited in that the concrete operational thinker does
not make use of all the 16 possible operations (Cowan,
1978, p. 202).
Piaget states the difference between concrete and
formal operations as follows:
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Although concrete operations consist of organized
systems (classifications, serial ordering, corre-
spondences, etc.), they proceed from one partial link
to the next in step—by—step fashion, without relating
each partial link to all the others. Formal opera-
tions differ in that all of the possible combinations
are considered in each case. Consequently, each
partial link is grouped in relation to the whole; in
other words, "structured whole." (Piaget, 1958
p. 16)
An example illustrating this difference between
concrete and formal can be seen in the following combina-
torial problem. The subject is presented with 5 jars of
colorless liquid. Jar one contains diluted sulphuric
acid; jar two water; jar three oxygenated water; jar four
thiosulphate. The smaller jar (five) contains potassium
iodide and is labelled "g" . The experimenter presents
two glasses to the subject; one contains liquid from jar
one and jar three, the other contains liquid from jar two
only. The experimenter drops several drops of "g" into
each glass and the liquid in the glass with one and three
turns yellow. The subject is asked to reproduce the
color using all or any of the five jars (Piaget, 1958,
p. 108).
The concrete operational thinker will proceed by
combining two liquids at a time. He can do logical
multiplication operations of one to one correspondence but
the idea of constructing a systematic two by two or three
by three combination does not occur to him.
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Formal operational thinkers use a systematic method
in the use of n x n combination and an understanding that
the color is due to a combination. Once the formal
thinker finds the combination, he is not satisfied. He
goes on to establish an understanding of the role this
combination plays among the total number of possible
combinations (Ibid., 1958, pp. 112-118).
The formal operations period is broken into two
parts as is the concrete operational stage. Early formal
covers the period between 12-15 years of age and late
formal from approximately 15 years and up (Ibid., 1958,
p. 258). The difference between early and late formal
operational can best be described by referring back to
the problem of producing a yellow liquid by combining
chemicals
.
Early formals realize that all possible combinations
must be tried after an initial period of trial and error.
They discover the correct combination for producing the
yellow color and then go on to find other possibilities.
The late formals, on the other hand, begin with a plan
and organize an experiment on the basis of proving or
disproving an hypothesis.
The early formal experiments with several strategies
while the late formal uses a systematic strategy from
the start. Early formals go beyond summarizing the results
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of the observation or experiment and try to find a general
rule or hypothesis which will explain the results. They
are not concerned, however, with possibilities or hypotheses
that do not appear to effect the results directly (Piaget,
1958, p. 251).
The hypotheses of the late formal thinkers, on the
other hand, are developed beforehand and may not relate
to the observed or empirical data. They hypothesis
serves as a springboard for new investigations rather than
the end product of the experiment. The late formal thinker
proceeds on the basis of induction and logical deduction
in terms of what is necessary and sufficient to account
for the observed effect. The hypothesis of the late
formal also has the advantage of being based solely on
abstract suppositions which may not exist in reality
(Ibid.
,
1958, p. 254)
.
The essential difference, therefore, between early
and late formal is that the early is not completely
systematic whereas the late begins all investigations in
an organized, reversible, analytic manner.
Language and Cognition
No discussion of cognition would be complete without
some mention of language. There is a complex relation
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between language and cognitive functions such as thinking,
concept formation, remembering and problem solving.
Learning theorists attempt to account for language
acquisition in terms of stimulus-response and reinforce-
ments. Language, like other behaviors, is learned through
a process of operant conditioning and selective reinforce-
ment of sounds and sound combinations provided by the
environment
.
Shaping of the child's speech is accomplished by
reinforcing progressively closer approximations of adult
speech. Eventually the child discriminates between the
reinforced and unreinforced sounds and attempts to match
his utterances to the adult's.
Modeling and imitation can also be influential in
developing language skills. Evidence for this theory is
derived from the fact that children learn their native
language
.
According to the Learning theory approach, language
is a precursor to cognitive ability. Early speech patterns
are considered a means of communicating with others.
Eventually the child's language enables him to organize
his experiences into concepts.
Piaget assumes that language is part of cognitive
development. He believes that language reflects rather than
determines the level of cognitive achievement.
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His theory points out that thought in the form of
sensori-motor intelligence develops before language. For
example, 12-24-month-olds can group and order objects even
though they cannot label the objects (Mussen, Conger, Kagan,
1979, p. 221). When language developes, there is a parallel
development of conceptual abilities that language helps to
facilitate thinking. This probably occurs because language
permits conceptual activity to proceed more rapidly than
sensori-motor operations do.
The development of sensori-motor schema is seen as a
prerequisite to language. This can be seen in studies with
blind children. Language development is seen as a
facilitator of cognitive development as can be seen in the
case of deaf children whose cognitive development follow
the same course as hearing children (Ibid., 1979, p. 224).
Smith describes one aspect of language comprehension
in terms of surface and deep structure. Surface structure
constitutes the visible part of written language or the
audible part of spoken language. Deep structure refers to
the meaning and is more than mere sounds or symbols (Smith,
1975, p. 84).
According to Smith, meaning and comprehension are in
the thought process of the language user not in the
meanings of individual words. An example of this is in the
sentence "flying planes can be dangerous." This sentence
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can mean (a) planes that are flying are dangerous; (b) it
is dangerous to fly planes as compared to kites; (c) it is
dangerous to fly planes as opposed to building or servicing
planes (Smith, 1980, p. 85).
We are only able, therefore, to obtain meaning from
sentences or words in relation to their deep structure
not their surface structure. Deep structure represents
meaning and meaning is constructed on the basis of the
individual's past experience and level of cognitive ability.
This aspect of language could be vital in our under-
standing of college students' verbal behavior in solving
abstract, symbolic or complex verbal problems.
If the student is lacking the prerequisite experiences
with the concept, he may only be able to extract the
surface meaning. Or the student may not be able to make
the necessary link between the new symbol and existing
knowledge based on comprehension.
An example of this can be seen between symbolic logic
and verbal logic problems. The statement "if there is
smoke, then there is fire" can also be expressed ^P ^ q"
where p represents smoke and q represents fire.
If the student is to understand the verbal statement,
then he or she must impose meaning on the word "smoke"
and "fire" or the statement is meaningless. The meaning or
deep structure will depend on the individual s past
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experience with those words or phenomena. It is possible,
therefore, that several meanings could be attached to
this statement depending on the student’s past experiences.
For example, "fire" could refer to igniting and
"smoke" could refer to fumes; or "fire" and "smoke" could
be the names of two pets. The relationship or operation
of the statement would remain stable but the meanings
attached to the statement may be varied.
According to Piaget, the student's ability to
comprehend at the formal operations level, the abstract,
symbolic statement "p ^ q" will depend on the meaning
from concrete experiences that he attaches to these
symbols. The difficulty for many students may be this
inability to impose deep structure or meaning to many of
the words and symbols he or she may encounter through
instruction at the college level.
It may be that the individual with a good memory will
be able to respond accurately at the surface level but
attach no meaning to the response. Bloom would state
that the information was at the knowledge level with no
comprehension
.
It is for this reason that the STEP vocabulary score
and its correlation to the Piaget test score for cognitive
level should prove interesting.
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Research Findings
Validity of Piaget's stages
. There have been many studies
to determine children's development in the preoperat ional
and concrete operational stages. Few studies have focused
on formal operational thought with most research occurring
in the past six years from 1972-1979 (Neimark, 1979).
Most of the studies have focused on the qualitative
and quantitative aspects of the child's reasoning which
would indicate stage level as well as the correctness of
the response.
Piaget's theory and criteria for each stage, however,
do not easily lend themselves to empirical validation.
Brainerd (1973) goes so far as to claim that ". . . the
stage hypothesis is hopelessly philosophical and incapable
of direct empirical evaluation" (Brainerd, 1973, p. 349).
He bases his conclusions, however, on a test given to 1st,
2nd and 3rd graders that requires only a "yes" or "no"
answer. For example, the first of 20 questions on
propositional logic state: "Suppose you know that if Bill
wears his boots then his feet will stay dry . Suppose you
also know that Bill wears his boots. Is it true that Bill's
feet will stay dry?" (Ibid., 1973, p. 44). The law of
averages is already in the experimenter's favor for
receiving 50 percent correct answers. This does not take
A
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into account the researcher's bias in that the research
was conducted under Brainerd's supervision. It would
appear that Ennis (1975) has a more valid criticism
regarding the untestability of the stage theory when he
questions the validity of Piaget's propositional logic.
(Refer to discussion on p. 33.)
One of the problems in evaluating the stages of
development is that children (and adults) rarely reflect
the unified cognitive structures implied by Piaget's
logical model.
His model emphasizes stability and consistency while
the observations of behaviors indicate change, incon-
sistency and stage mixture or decalage (Cowan, 1978, p.
309). Criteria for each stage are described by Piaget
and yet a "pure" stage and consistency in cross-situational
tasks apparently cannot be observed at any level of
development
.
An individual does not move abruptly from one stage
to another. Rather, the learner moves from one level of
equilibrium to higher levels of equilibrium within each
stage for each task. Not only can this equilibration or
consolidation process be going on within stages, it can
also be going on between stages as in the case of
vertical and horizontal decalage. Consequently, the
learner reflects a wide variety of cognitive behaviors all
representing various aspects of transition.
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Research studies seem to indicate that there might
be a systematic progression regarding these intra-stage
transitions or decalages. Piaget and Inhelder, ( 1941 )
claim children conserve small changes before large
quantities in the conservation of water or clay or number.
Cowan (1978) states that ".
. . the best documented of all
decalages is the developmental sequence of conservation of
amount (age 7), weight (age 9 or 10), and volume (age 12)."
(Cowan, 1978, p. 203). Elkind (1962) found that out of
240 college students, 92 percent had abstract conceptions
of mass and weight but only 58 percent had an abstract
conception of volume (Elkind, p. 459-465). Roberge and
Flexer (1979, p. 478) found that the order of acquisition
of Formal Operational skills was from (1) combination,
(2) propositional logic and (3) proportionality.
Cross-cultural studies, pertaining primarily to
preoperat ional and concrete operational, seem to
substantiate the sequence of the stage theory and many
reveal the concrete operations appear universally around
the age of seven years (Cowan, 1978, p. 309-319).
Different rates of stage development have been reported
by Kohlberg (1969) between Mexican, American, and Taiwanese
children. Vernon (1965) found mixed results in his
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comparison of West Indian and English children on a
variety of Piagetian tasks. Large differences were found
in number concepts and conservation of water, area and
length, with the English children operating more often at
a higher level. Small differences were indicated in time
concepts and no differences in conservation of clay and
class inclusion.
Several studies have indicated that socio-economic
status within the United States and other countries may
effect the rate of development with lower socio-economic
children developing at a slower rate (Cowan, 1978, p. 310).
The effect of a slower rate of development among lower
social-economic groups has been summarized by Gillies
(1978, p. 5)
. . .
it is estimated that between 60 percent and
70 percent of all first graders who happen to be
Black or Brown will never graduate from an American
public high school and that only 11 percent of
those who do matriculate to college will receive
the degree.
Gillies goes on to state that 60 percent of Blacks
enrolled in post-secondary institutions in 1978 were
enrolled in two-year colleges, vocational and technical
schools
.
In Formal Operational development studies, McKinnon
and Renner (1971) found evidence that 50 percent of 131
first year college students operated completely at Piaget’s
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concrete level and 25 percent had not fully attained
established criteria for formal thought. Schwebel (1975),
in a research study with first year college students
confirmed that 63 percent operated at early formal level,
20 percent at late formal and 17 percent at concrete
level. The results of an Australian study, measuring
incoming college freshmen, agreed with the United States'
research that a significant proportion of high school and
college students are not at formal operations (Blake, 1978,
pp. 89-90).
Most of the research findings regarding formal
operations show a tendency of sex differences in formal
thought with males consistently operating at a higher
level than females (Elkind, 1962; McKinnon and Renner,
1971; Schwebel, 1975; Douglas, 1977; Piburn , 1977). Sex
differences at earlier stages of development, however, are
not apparent (Wadsworth, et al, 1975; Goolishian,
Hinkelman and Wadsworth, 1971) ( cf Wadsworth, 1978).
In a review of the literature from 1972-1979, Neimark
(1979) concludes that the research regarding formal
operations indicates acceptance of stage sequence as
qualitatively different in formal from concrete. There
is, however, a skepticism and criticism regarding the
methodology of assessment and the generality of stage and
essential characteristics of what it means to be formal.
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She also states that there is a great deal of interest in
implications of formal thought for educational practices
such as developing appropriate academic skills.
This paper will first review the methodology in
assessing stage level and will then present the issue of
training methods.
Methodology
It appears that a serious problem may exist in
interpreting the results of these research findings. This
problem may be in the area of methodology or assessment
techniques used by these researchers.
Piaget and Inhelder use a modified clinical-interview
approach to assess intellectual development. This modified
method incorporates the traditional psychiatric approach
of open ended, probing questions, and the systematic,
standardized techniques found in I.Q. testing.
The open ended questions are designed to reveal the
reasoning behind the answers to standard problems.
According to Piaget, the I.Q. tests may measure correct
answers or content level but do not tap the reasoning
behind the answers.
Piaget's method consists of: (1) presenting an
empirical problem; (2) observing the learner's activity
while solving the problem; and (3) testing the level of
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development through questions that evolve from the
learner's acitvity or statements about the activity.
A thorough understanding of Piaget's theory is
necessary in order to use his method since the clinical
approach is based on his theory. The examiner's goal,
therefore, is to determine the learner's level of develop-
ment based on Piaget's theory. The interviewer or
examiner makes an hypothesis regarding the level of
development and then ".
. . asks questions, listens,
observes and proceeds to ask more questions based on the
hypothesis he (the examiner) has formed." (Wadsworth, 1978,
p. 225)
Piaget describes the difficulty and amount of training
this methodology entails:
. . . it is our opinion that in child psychology as
in pathological psychology, at least a year of
daily practice is necessary before passing beyond the
inevitable fumbling stage of the beginner. It is so
hard not to talk too much when questioning a child,
especially for a pedagogue! . . . When students begin,
they either suggest to the child all they hope to
find, or they suggest nothing at all, because they
are not on the lookout for anything, in which case,
to be sure, they will never find anything (Piaget,
1926, pp. 8-9).
An example of the clinical-interview method is given
below using the chemical problem described previously in
which the subject must identify the variables for pro-
ducing yellow color with six jars of liquid.
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Subject: (begins with 2 x g; 1 x g; 3 x g; and 4 x g;)
'No, it doesn't turn yellow. So you have to mix
them.
'
(Subject goes onto the six two-by-two
combinations and at last hits the right combina-
tion of 1 x 3 x g; ) 'This time I think it works.'
Piaget: 'Why?'
Subject: 'It's 1 and 3 and some water.'
Piaget: 'You think it's water?'
Subject: 'Yes, no difference in odor. I think that
it '
s
water .
'
Piaget: 'Can you show me?’
(The subject continues to try combinations of all the
jars) (Piaget, 1958, p. 120).
The prospect of training for one year on a daily basis
to perfect the clinical interview method has probably been
one of the reasons for researchers to devise a paper and
pencil task to assess Piaget's theory. Another considera-
tion may be that if the theory is to have any educational
application, then the need to assess large numbers of
school populations makes the clinical method impractical.
Several paper and pencil tests, based on Piaget's
criteria for concrete and formal reasoning, are being
developed. Tishler (1971) developed a paper and pencil
questionnaire and Walker (1979) has developed a written
Piagetian diagnostic instrument for formal reasoning
called the Piagetian Task Instrument (PTI). Hans Furth
(1970) has developed "An Inventory of Piaget's Develop-
mental Tasks" using a pictorial approach with multiple
choice answers. Many of these tests, however, present
a written problem and the subject is asked to provide
written answers with explanations for their answers.
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Karplus (1978) combines the combination of pictorial
problems with written answers as does the Tomlinson-
Keasey (1972) and revised Tomlinson—Keasey and Campbell
test (DOORS project, 1979). (See Appendix I for test).
The obvious drawback to a paper and pencil assessment
as compared to Piaget’s method is the lack of interaction
between subject and examiner. To a trained psychometrist
in I.Q. testing, this interaction would be construed as
contamination of the testing situation. To Piaget,
however, the inability of the examiner to observe and
question the subject's activity could lead to unverifiable
conclusions regarding the level of reasoning.
Elkind (1962) also points out that with a pencil and
paper task there is no time for reflection which is
important to the hypothet ico-deduct ive process. It is
probably true that the standardization of any test will
tend to shift the focus toward correct responses or content
rather than reasoning behind the answer and in this case
away from the theory. It may be possible, however, to use
these tests as preliminary screening devices for formal
operations in college students to be followed by the
clinical-interview for those students indicating concrete
patterns of reasoning.
The establishment of criteria for determining stage
to be a bigger problem Strauss (1972,acquisition appears
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p. 329-357) identifies four criteria for assessment of the
subject's reasoning level for Piaget's theory: (1) make
a correct judgment; (2) logically justify that judgment;
(3) successfully resist verbal counter-suggestion; and
(4) produce a successful performance on related tasks.
This last criteria has produced considerable confusion in
assessment even when the clinical method is used.
Chiappeta's review (1976) of research on formal
operations summarized the research by stating most
adolescents and young adults have not reached formal
thought. His conclusions, however, may be equivocal,
since most of these studies are based on the performance of
one or two Piaget ian-like tasks. Bady (1978) seriously
questions this use of one task to adequately measure stage
acquisition. He states that more than one or two test
items are necessary for determining concrete vs. formal
for any particular scheme. According to Bady, the
structure of formal is complex and a more complex
methodology is required. Neimark (1979) found intertask
correlations no higher than 0.5 and Roberge (1979) found
minimal interdependence between three operational reasoning
abilities. Bady goes on to state that some tasks are
more difficult for some, while other tasks are more
difficult for others depending on the subject's
familiarity with the task. The interaction between
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subject and task is a complex one and any assessment must
take into consideration familiarity with content, cognitive
style, and decalage within the logical structure.
Piaget does not address himself to the problem of
inter-stage and inter-task decalage in his presentation
of concrete and formal thought. He describes early and
late concrete and early and late formal on the basis of one
task with one subject at a time (Piaget, 1958). Decalage,
however, remains a serious problem when general conclu-
sions regarding stage acquisition are based on the
performance of one or two tasks.
Jamieson and Dansky (1979) have attempted to validate
Wholwill's model of divergent decalage to show the need
for identifying prerequisites in stage and concept
acquisition. This model suggests that there are pre-
requisites for each task and that these prerequisites
should be identified for assessment of stage acquisition.
Bart and Airasian (1975) found a hierarchy of difficulty
on the acquisition of the 16 Binary operations which would
indicate teaching these concepts from simple to more
complex.
The assessment of stage levels has centered mostly
around math, chemistry, physics and formal logic concepts
since these are the conceptual models Piaget has used.
These models represent and enable a precise measurement
of
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logical reasoning regarding proportionality, systematic
search of variable, isolation of variables, analogies,
correlations, abstractions and probability.
Science teachers, therefore, have been most involved
in developing test measures for the purpose of teaching
the natural sciences. Karplus et al (1978) have developed
such an assessment for the teaching of science concepts to
concrete and formal students.
It is only recently that Piaget's model has been
applied to the teaching of the social sciences (Fuller
et al
,
1980). The instruments used for the assessment of
stage level for the purpose of teaching concrete and
formal in the social sciences, however, still rely heavily
on the math and science content. It would seem, therefore,
that Bloom's taxonomy could be used by the instructors to
assess the level of reasoning for the social sciences. This
would require instructors to be sufficiently familiar with
course content, Piaget's model, and Bloom's taxonomy
to make accurate evaluations of formal vs. concrete
responses
.
Although several researchers have been trying to
develop paper and pencil tasks to assess Piaget's theory,
there have been very few attempts to correlate any of the
paper and pencil tests or Piaget tasks to existing
measures
.
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A project, designed to evaluate Furth's Inventory of
Piaget's Developmental Task (Furth, 1970), found signifi-
cant correlations of r =
.63, p < .05 to the SAT in a group
testing situation (Patterson, 1978). Adults over the age
of 22 were found to be significant at the p ^ .001 level.
The IPDT also correlated significantly r =
.68, p^ .001
to the Lorge-Thorndike Intelligence test using 60 fourteen
to fifteen-year-olds. In the same study, the author found
that the Iowa Test of Basic Skills was also significantly
correlated r = .87, p ^ .001 using 57 eleven to twelve-
year olds (Ibid.).
In another study, Goodnow (1966) found Piaget's
conservation tasks in amount, weight, volume and area
correlated significantly at the p ^ .001 level to I.Q.
and M.A. using the California Test of Mental Maturity. A
combinatorial task correlated at the p ^ .05 level or
better to the California Test of Maturity (Ibid.).
Training Methods and Educational Programs
Three training techniques have been generally
identified as methods for promoting cognitive development.
They are: (1) verbal feedback in which the experimenter
says "you're wrong" following each incorrect response and
"you're right" to each correct response; (2) didactic or
conformity training where the experimenter or teacher
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©^plains the task or performs the task and thereby provides
a model for the learner. This method most closely re-
sembles the lecture format most often found in college
instruction. (3) cognitive-conflict which is the method
employed by Piaget and requires active manipulation of
the task by the learner and questions or probes by the
experimenter or teacher.
Brainerd (1973) suggests the research shows the
verbal feedback method is the most effective for inducing
durable and generalizable conservation, transitivity, and
class inclusion concepts. He bases his conclusions upon
the review by Strauss (1972) which concludes that there is
a stage process that verbal feedback training cannot
facilitate. Brainerd's contradictory conclusions to the
conclusions of Strauss are quite detailed and involved.
The reader is referred to the original articles to
determine the validity of either argument. Mention has
already been made regarding Brainerd's assessment
techniques in determining stage level and it may be this
difference in methodology that enables Brainerd to draw
his contradictory conclusions regarding the theory and
consequent teaching methods.
In a study using concrete operational college students,
the didactic training technique was found to be more
effective than the cognitive-dissonance or feedback training
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when the task was combinatorial logic such as the chemical
tasks (Ross et al
,
1976). This method was especially
effective when transfer to other related tasks was
desired. There was no significant difference, however,
between training methods when the task required dissocia-
tion or proportional logic (Ibid.). Other studies also
appear to support the didactic method as being successful
in promoting concrete to formal reasoning (Siegler and
Leibert, 1972; Seigler, Leibert and Leiberg, 1973; and
Seigler and Leibert, 1975).
Cognitive-dissonance training involves probing and
prompts by the experimenter or teacher. It appears the
effects of the prompts and questions can also have a
beneficial effect on formal reasoning. Danner and Day
(1977) found the prompting in the clinical-interview
method to be effective in producing formal responses in
13 and 17-year-olds but the prompts had no effect on
10-year-olds
.
Tomlinson and Keasey (1972), in a study using 11 to
54-year-old females, found the cognitive-conflict
training to be effective on a dissociation task but this
method was ineffective in producing combinatorial and
propositional logic. As in the didactic studies, Keasey
indicates that fewer prompts are needed by older students
as compared to younger students.
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A difference has been suggested between the subject's
competence level and performance level (Flavell and
Whohlwill, 1969). This difference was investigated by
Linn (1977). She found a discrepancy between what the
subject said had to be done to perform a task and what the
subject was actually able to do. For example, the subject
would say "the variables have to be controlled" but was
then unable to separate and control the variables.
Probing questions and prompts were effective in producing
more sophisticated responses, but concrete evidence seemed
to limit the subject's reasoning skill (Ibid.).
There also exists the possibility that no training
method need be used. In a study by Kuhn and Angelev
(1976), subjects were able to reorganize their cognitive
structures over a 15-week period to a more advanced level
just by being presented with the problem and being allowed
to "think" about it. Since no training or instruction
was given, the researchers suggest that Piaget's theory of
equilabrat ion
,
the need to reorganize existing knowledge
to solve the problem, provided the necessary incentive
for improvement in task performance.
Feibel (1979), in an effort to determine the effect
of didactic vs. cognitive dissonance vs. no instruction or
training on promoting transition from concrete to formal
in college students, found no significant differences
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between these three approaches and that all groups showed
significant improvement in reasoning ability.
First and second year college students were pretested
using the combinatorial chemicals task and pendulum
problem for formal reasoning. Thirty-six concrete opera-
tional and thirty-six transitional from concrete to
formal were identified. Subjects were randomly assigned
to one of four groups, two training and two comparison.
The training was administered over 10 training sessions.
One group was given the problems to solve each week with
no training. The second group did not receive any problems
on training. The third group received the didactic
training, and the fourth group received the cognitive-
conflict training.
The results indicated that the greatest change took
place in the concrete group (no test of significance
given); however, the concrete group tended to be more
content and specifics oriented whereas the transitional
students emphasized the logical forms of each problem. No
effects of training were observed due to a ceiling effect
in terms of performance. The cognitive-conflict group
reacted differently to the training than the subjects in
the didactic rules group. The authors recommend further
study as to these different reactions (Feibel, 1979).
m
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Although the results of these studies are conflicting
regarding the efficacy of a particular training procedure
for producing formal reasoning from concrete, the evidence
does seem to indicate that intervention provides a change
in reasoning and that this change coincides with Piaget's
theory of stage structures and sequence. The problem
seems to lie with accurate assessment of existing
structures as defined by Piaget. If acquisition of con-
cepts is dependent upon disequilibrium, then the cognitive-
dissonance method must use just the right amount of
disequilibrium for advancement to take place.
Piaget would prefer to assess the student's reasoning
ability by asking the student to solve problems and to
give the reasoning behind his answers. Piaget would then
be able to assess the student's level of reasoning and
provide the appropriate learning experience for that
student
.
Piaget would emphasize the learner's activity in the
learning process based on existing cognitive structures.
In the case of concrete operational students at the
college level, he would propose building the concept from
the concrete experience toward a formal understanding and
use of the rules and operations for that concept. Compre-
hension and use of logical relationships would, therefore,
begin with concrete examples and activities.
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Optimally, this method requires a small teacher-
student ratio. In this way, the teacher can promote the
student's activity in his own problem solving. For this
method to be effective, however, the teacher must have
specific goals so that the appropriate questions can
facilitate the student's reasoning ability. Ambiguous,
unessential or inappropriate questions or probing would
only tend to confuse the student as to the task at hand.
Learning Cycle
Piaget identified four major factors which he
believes are relevant to the development of cognitive
reasoning abilities. These factors are: (1) maturation,
(2) experience, (3) social communication, and (4) equili-
bration .
By maturation, Piaget states that the student must
be biologically mature and physically developed and
therefore capable of operating physically in his environ-
ment. Experience is the ability to recall these past
physical operations in the environment. He describes two
types of experiences; physical experience and logical-
mathematical experience. Physical experience is drawn
directly from operating on objects, while logical-
mathematical experience is drawn from actions which affect
objects
.
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Social communication involves the ability to communi-
cate information by means of written and oral language.
The final factor, equilibration, refers to supplying a
situation in which the student's existing mental operations
are not adequate and the student is required to develop
new ways to deal with the information. This equilibration
process is called accommodation and results in cognitive
growth
.
A translation of this Piagetian theory into a
workable model for designing learning experiences should
incorporate each of these factors. When applied to
adolescent students or community college students of all
ages, factors one and three may not be as important as
factors two and four (DOORS, 1979). Piaget stresses the
interdependence of all four factors but suggests that
experience and its relation to equilibration are funda-
mental to learning and development (Piaget, 1964, p. 178).
An instructional technique incorporating much of
Piagetian theory has been developed by Atkin and Karplus
(1962) and refined by Karplus and others of the Science
Curriculum Improvement Study, (SCIS), University of
California, Berkeley (1974). This procedure basically
includes three phases: (1) exploration, (2) invention and
(3) discovery.
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The exploration phase involves the student in concrete
experiences. The learner in this phase may encounter new
information that does not fit existing structures so that
assimilation of the information may not take place. The
learner is not in a state of disequilibrium and an
accommodation must take place for a new equilibrium to
evolve. The teacher at this point introduces a new way
of thinking about the information which represents the
invention phase.
The invention phase may produce a new level of under-
standing or equilibrium; or the student may continue in a
state of disequilibrium and be unable to coordinate the
new terminology or thinking. It is in the third phase,
discovery, that further activities are introduced which
involve the same concepts. It is also during this phase
that the student becomes able to self-regulate which
serves to reinforce, refine, and enlarge the content of
the invention (Lawson, 1966). According to Karplus et
al (1977):
Self-regulation is an active process of forming new
reasoning patterns that integrate new concepts and/or
resolve apparent contradictions perceived in the
framework of old reasoning patterns. Self-regulation
involves the student in analyzing a problem situation,
considering tentative solutions, evaluating their
effectiveness, and using new approaches when the first
trials are not successful. Awareness of one's own
reasoning is very important for self-regulation that
leads to formal reasoning patterns, (pp. 5-6).
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Direct or didactic teaching methods are not effective
according to Karplus since they tend to limit the self-
regulating process. If the teacher produces the new
reasoning pattern, then the student does not have to
search his existing repertoire and replace inadequate
reasoning patterns. Because the student has not self-
regulated and become aware of his own reasoning, but has
accepted the reasoning of the teacher, then the old
patterns remain and are likely to be applied uncritically
to the next problem they seem to fit (Ibid., 1977).
This approach of exploration, concept invention, and
discovery or application constitutes what Karplus calls the
Learning Cycle. It is a change from the teacher-centered
approach to the student-centered approach. Although it
allows each student the opportunity to think for himself,
it requires the instructor to be constantly directing the
activity by providing the appropriate probing questions,
hints and encouragement to keep the student thinking for
himself
.
Several programs have developed out of the Karplus
Learning Cycle for higher education in the past few years.
Fuller et al (1980) describe thirteen such programs in
their recent publication Piagetian Programs in Higher
Education. Included in this publication is an evaluation
of the first five years of the ADAPT program developed at
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the University of Nebraska by several college instruc-
tors
.
The ADAPT program (Accent on Developing Abstract
Processes of Thought) developed from a need for a learning
environment that would encourage reasoning ability in
college freshmen. The ADAPT faculty seriously questioned
the efficacy of the lecture as the sole vehicle to
encourage learning and adopted in its place the Piagetian
based model for the Learning Cycle. Experiences, rather
than textbooks, became the central core of the ADAPT
program.
The ADAPT program is a multidisciplinary freshman
program including courses in anthropology, economics,
English, history, mathematics, and physics. The program
is designed to be a complete freshman year program of 30
semester credit hours. Each student is required to take
all of the ADAPT courses which includes 20 hours each
week as well as a one-hour seminar.
The first evaluation of the ADAPT program by
Toml inson-Keasey and Eisert (1978) showed significant gains
at the p ^ .01 level on post tests
to a control group.
The basic design of the evaluation was a pretest-posttest
comparison of the ADAPT group and two control groups. The
three groups were measured according to three different
A series of pencil and paper tests, adoptedmeasures
.
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from Inhelder and Piaget's work (1958), were devised to
assess the students' formal reasoning ability (Tomlinson-
Keasey, 1975). The other two measures were the conceptual
complexity test developed by Harvey, Hunt and Schroder
(1961) and the College Student Questionnaire (Part II).,
Peterson, Educational Testing Service, 1968. The ADAPT
students showed significant gains at the p ^ .01 level on
the formal reasoning test, p^ .02 on the conceptual
complexity test and p< .05 on the College Student
Questionnaire
.
A second evaluation of the ADAPT program by Moshman
et al (p. 117) (Fuller et al 1980, p. 117) state that
the most consistent positive findings after five years
is that ADAPT students continue to show significantly
greater gains at the p^ .05 level in forml operational
reasoning than control groups.
The authors, however, suggest caution in interpreting
these findings. They suggest that the success of the
program may have nothing to do with Piagetian under-
pinnings and that the success may be due to the
enthusiasm of the instructors in developing an innovative
curriculum and/or the outcome of having relatively small
classes taught by experienced and competent instructors
who are dedicated to teaching undergraduate students. The
authors suggest that an important area for future
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analysis is the degree to which ADAPT is beneficial to
particular groups of college students such as the student
in need of developmental education or remedial programs.
The population in the ADAPT program has been heterogeneous
regarding cognitive levels and basic skills; no attempt
has been made to screen students before being accepted
into the program.
Another possible area of research and evaluation is
the application of the Learning Cycle Piagetian technique
to individual instructors not involved in a multidisci-
plinary approach such as ADAPT.
Other Piagetian programs listed in Fuller et al
(1980) are the FAR Program, SOAR Program, DORIS Program,
STAR Program and DOORS Program. These programs represent
six different states and all use the formal^ of the ADAPT
program with minor variations.
The DOORS program at the Illinois Central College at
East Peoria, Illinois is currently the coordinating
institution for the Consortium for Offering and Managing
Programs for the Advancement of Skills (Project COMPAS).
This project has been funded by the Fund for the Improvement
for Postsecondary Education and includes six community and
junior colleges throughout the. United States. All of
these colleges are using the Learning Cycle and a multi-
varying degrees. The number ofdisciplinary approach in
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courses have been expanded to include psychology, sociology,
and career exploration as well as English, mathematics,
chemistry, physics and economics. A complete description
of each is available in Piagetian Programs in Higher
Education
,
Fuller et al (1980).
Conclusions
Two theoretical approaches to the problem of develop-
ing critical reasoning skills have been presented.
Bloom's taxonomy of educational objectives, based on a
hierarchical learning theory model, represents the didactic
lecture format found most often in college instruction.
Piaget's organismic-developmental model, based on
cognitive stage levels, represents the cognitive dissonance
format found in the Learning Cycle approach of many new
programs in higher education. This latter approach
emphasizes the activity of the learner based on concrete
experiences
.
Both theorists value the cumulative aspects of
cognitive ability in that both believe that more advanced
thinking abilities develop out of and upon previous
simpler levels.
The purpose of this research study is to explore
Piaget's theory by assessing the cognitive stage levels of
a community college population, to compare these stage
72
levels to existing evaluation measures, and to implement
a Piagetian curriculum using the Learning Cycle in a
general psychology course.
CHAPTER III
METHOD
Objectives
In order to identify students in need of remedial
courses in mathematics and English, the Cape Cod Community
College administers placement testing to all entering
freshmen. These tests include the Educational Testing
Service's Sequential Test of Educational Progress (STEP)
in English, the Nelson-Denny Reading Test, and the
Educational Testing Service's Comparative Guidance and
Placement Program (CGP) of the College Entrance Examina-
tion Board in . Computation
,
Algebra I and Algebra II.
Students are required or recommended to take remedial
courses in English and Arithmetic or Algebra if their
placement scores are below the 4th stanine. Fifty-six
percent of the entering freshmen for the fall 1980 semester
received staines of 4 or below on either math, English
or both.
The literature suggests that less than 50 percent
of today's college students are capable of abstract, logical
reasoning as measured by Jean Piaget's theory of cognitive
development. Sex differences have also been suggested with
males achieving higher scores than females in abstract
reasoning as measured by Piaget ian cognitive tests, \
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The question arises as to whether these current
placement tests also identify levels of abstract, logical
reasoning and do they identify sex differences in reason-
ing ability? Can a specific teaching method, the "Learn-
ing Cycle," be effective in improving abstract reasoning
in a 14—week period within a General Psychology course
which includes a student population with a wide range
of abilities?
This research study proposes to test the following
hypotheses
:
1. There will be a significant correlation between
the five placement test scores and the total
cognitive test scores.
2. There will be no significant differences between
males and females on total cognitive test scores.
3. There will be no significant correlation between
the education level of the parents and the total
cognitive scores for either males or females.
4. There will be significant post test gains on
the total cognitive scores for the experimental
group receiving the Learning Cycle as compared
to the control group.
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Design
The independent variable in the experimental part
of this study is the effect of a particular teaching
method, the "Learning Cycle," on the dependent variable,
improvement in students' reasoning ability as measured
by a pre and post Piaget cognitive test.
The population will consist of approximately 200
full-time community college students enrolled in a
General Psychology course for the fall 1980 semester.
This population will be divided into an experimental
group receiving the "Learning Cycle" and a control
group receiving rival treatment teaching methods.
All 200 students will be tested in September 1980
at the beginning of the course for level of reasoning
ability using the revised Tomlinson-Keasey and Campbell
"Piaget Cognitive Test." A post-test, using the same
instrument, will be administered 14 weeks later on
December 15. Table 2 illustrates the 2x2x3 factorial
design
.
The students will be evenly distributed among ten
discussion group sections of General Psychology with
five teachers teaching two discussion group sections each.
The students will have enrolled in one of the ten sections
during the 1980 spring and summer preregistration period
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Table 2
Research Design for the Effects of the Learning Cycle
on Cognitive Levels and Sex Using a Repeated
Measure for Exp. and Control Groups
PRE-TEST POST-TEST
X X X X
la lb 2a 2b
X X X X
12a 12b 22a 22b
Key: Y = Cognitive Mean Scores
1 = Formal
2 = Transitional
3 = Concrete
a = Females
b = Males
X^ = Experimental Group
X
2 =
Control Group
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at the College based on personal preference for time
offered, instructor, or by availability of sections at
time of registration.
All ten sections will meet each Monday for a general
lecture at 9:00 a.m. or 12:00 noon in a main lecture hall.
Each of the five teachers is responsible for two general
lecture topics. The ten sections then meet for 50 minutes,
twice a week, in individual classrooms of 30 students each
for discussion purposes. The individual sections meet
on Wednesdays and Fridays at 8:00 a.m., 9:00 a.m., 12:00
noon, 2:00 p.m. or 3:00 p.m.
The text for all ten sections is the Psychology of
Being Human
,
(Elton B. McNeil, Canfield Press, 2nd
Edition, 1977). In addition to the common lecture and the
text, the weekly reading assignments for all sections is
the same.
The five teachers may conduct their individual dis-
cussion groups in any manner they wish and may schedule
their examinations at any time using whatever test items
from text and lecture each deems appropriate. The teachers
in this study have taught the General Psychology course
according to this format for five years. A schedule of
the syllabus is on the following page.
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General Psychology HB 101 - All Sections
Fall 1980
Required Text : Elton B. McNeil, The Psychology of Being
tiuman
,
zna ed.
.
1977.
Week of Topic Lecturer Text
Sept . 2 Introduction All 1
Sept. 8 Personality A 14
Sept. 15 Developmental
Psychology B 11 & 12
Sept. 22 Learning & Memory C 5 & 6
Sept
. 29 OPEN C
Oct
. 6 Brain & Nervous System A 2
Oct. 13 ( Monday-Holiday
)
Oct
.
20 Sensation D 3
Oct
.
27 Perception D 3
Nov. 3 Motivation E 9
Nov. 10 Emotions F 10
Nov. 17 Neuroses & Psychoses B 15 & 16
Nov
.
24 Psychotherapy F 15 & 17
Dec
.
1 Interpersonal & Social E 18 & 19
Dec . 8 OPEN C
READING ASSIGNMENTS SHOULD BE DONE PRIOR TO LECTURE
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The "Learning Cycle" teaching method will be admin-
istered to half of the General Psychology students based
on their enrollment in one of five experimental discussion
groups. The research will teach the "Learning Cycle" to
two of the experimental discussion group sections and a
confederate teacher will teach the "Learning Cycle" to
three experimental discussion group sections. The
researcher will plan and implement the "Learning Cycle"
in cooperation with the other teacher.
Intervention
The Learning Cycle, developed by Robert Karplus,
involves three phases in the teaching situation. The
model has been developed for concrete reasoners and has
been used mainly in the areas of biology and physics.
The emphasis is on introducing new concepts within a
discipline from the exploration of concrete experiences.
Although the use of concrete experiences in the areas of
biology and physics is most convenient given the labora-
tory experience, this study intends to implement the
learning cycle using the concepts taught in General
Psychology and capitalizing on the student's own concrete
experiences for assimilating the new concepts.
80
The three parts of the learning cycle include:
exploration, invention and application.
Exploration
. Following a brief statement of topic and
direction, students are encouraged to learn through their
own experience. Students recall and share past concrete
experiences regarding the topic. During this activity,
the students receive minimal guidance from the instructor.
Concept invention
. The concrete experience provided in
the exploration phase is used as the basis for generaliz-
ing a concept, introducing a principle or for providing
an extension of the student's skill or reasoning. A
degree of disequilibrium is introduced in this phase
and represents the "self-regulating" aspects of the
learning cycle in that the student discovers or "invents"
for himself part or all of the relationships of the con-
cept. The teacher guides the student toward equilibrium
through careful questions and encouragement without tell-
ing the student the relationship. The questions are
designed to help the student discover the relationships
for himself.
Concept application . This phase enables each student to
directly apply the concept or skill learned during the
invention activity.
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Figure 1 illustrates a flow chart for teaching the
Learning Cycle.
Figure 1. Teacher Responsibility Flow Chart
for Learning Cycle
"A Teacher's Guide to the Learning Cycle," Piagetian
Programs in Higher Education, p. 44.
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The learning cycle will be implemented in the General
Psychology course in the following manner. On each Friday,
the following week’s topic will be introduced using the
exploration phase activity. The lecture each Monday will
constitute the first of the invention phase as well as
the required reading in the text. Each Wednesday will be
devoted to completing concept invention by encouraging
students to draw conclusions regarding the concrete
experiences and the material covered in the lecture. Home-
work assignments will be due each Friday and will con-
stitute the application phase of the learning cycle. The
written assignments will be read by the instructor and
comments will be directed toward allowing the student to
rewrite the assignment for additional equilibration of
the concept to take place. Bloom's Taxonomy of Educa-
tional Objectives will be used as a guide for evaluating
concrete, transitional and formal responses.
The following is an example of a concept, Scientific
Method, to be taught using the learning cycle in General
Psychology
.
Exploration activity . The instructor tosses out three
balls of varying size, color and texture to the students.
Students are asked to describe the three balls and
identify differences and similarities. Cause and effect
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relationships are generated regarding the action of the
three balls based on their similarities and differences.
Relevant variables are identified such as asking the
students what makes a difference in the action of the
balls
.
The purpose of this activity is to provide a con-
crete experience in using observation, description and
indent if icat ion of variables techniques.
The objective of the above exploration is to help
students understand that awareness of problems is based
on observations and/or experiences. Another objective is
to provide the students with concrete experiences regarding
the relativity of language and that precise terms or
operational definitions are needed in order to understand
many of the problems we observe.
Invention phase . The students read the chapter in the text
pertaining to scientific method and psychology. A lecture
is presented explaining scientific method including the
concepts of observation, description and operational
definitions, and isolation of relevant variables.
ggYgpaq examples of scientific research are presented.
The terms are defined and examples of each are given.
Application phase. The students are asked in a homework
assignment to operationally define a problem, generate a
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hypothesis, identify as many contributing variables as
possible and to plan an experiment to prove the hypothesis.
The assignments are presented in class using group
discussion to critique each person's paper. The assign-
ment papers are then handed in and the instructor makes
comments for the purpose of allowing the student to
rewrite the assignment and make his own improvements.
The concepts learned regarding scientific method will
be used throughout the course as a means of directing the
student to critically analyze the course content using
proportional reasoning, isolation of variables, combina-
torial thought and analogies. Appendix II describes each
lesson plan.
The non-experimental sections will be taught by
three non-involved researchers who are unfamiliar with the
"Learning Cycle." Two of these teachers will teach two
discussion group sections and one teacher will teach one
section. The students will not be aware of which discus-
sion group sections constitute the experimental groups
and which sections are the control groups.
The five control discussion group sections will be
considered rival treatment groups in that a variety of
teaching methods will be implemented under the heading
of lecture/discussion. It is not possible to monitor or
evaluate these sections regarding specific teaching methods
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In order to assess homogeneity of the groups, the
pre and post test scores of the subjects in the intact
discussion group sections will be analyzed using an
Analysis of Variance and Cochran C. This procedure will
analyze the differences between all ten groups on the post-
test scores after taking into consideration initial
differences on the pre-test scores. This analysis is
being used in order to strengthen internal validity and
control for error variance. The data will then be sub-
jected to an analysis of variance for within groups and
between groups for determining the significance of the
intervention, the "Learning Cycle." A p ^ .05 level of
confidence will be used to accept or not accept the
hypothesis
.
The Hawthorne effect of special attention has been
minimized in that no added or special attention is given
to the experimental group. The practice effect of using
the same post-test as pre-test will be the same for both
the experimental and control groups.
Consideration for the use of human subjects will be
followed by informing the student of his rights and
the purpose of the study. A consent form, indicating
the confidentiality, parameters, and voluntary aspects
of the research project will be obtained from each
student (see Appendix III). In addition, permission has
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been obtained from the institution's administrative staff
to carry out the study. A questionnaire will also be
distributed requesting the student's ID number, sex,
number of working hours per week, parents' educational
level, and program of study.
The other variables to be compared with the data from
the Piaget cognitive test are placement test scores on
achievement in English and mathematics, and parents'
educational level.
The placement test raw scores on the STEP English,
Nelson-Denney Vocabulary, and CGP Computation, Algebra I
and II for all students enrolled in the fall 1980 General
Psychology course will be obtained from the Cape Cod
Community College's computer service. A Pearson Correla-
tion coefficient will determine if there is a relation
between the placement tests and reasoning ability as
measured by the Piaget cognitive pre-test. Table 3
illustrates the 3x3 design.
A T-Test of significance will determine if there is
a relationship between parents' education level and
reasoning ability as measured by the Piaget Cognitive pre-
test. College education level will be operationally
defined as at least one year of college. Table 4 illus-
trates the 2x3 design.
Table 3
Placement
Scores
Research Design for the Relationship of
Test Scores to Piaget Cognitive Test
English Vocabulary Math
X
1
X, X
3
Cognitive
Scores
X = Placement test scores
Y = Cognitive test scores
1 = Formal
2 = Transitional
3 = Concrete
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TABLE 4
RESEARCH DESIGN FOR THE RELATIONSHIP OF PARENTS'
EDUCATION LEVEL ON PIAGET COGNITIVE TEST SCORES
85
60
30
0
Key
:
X^= No college
X^= College
Y = Cognitive Scores
1 = Formal
2 = Transitional
3 = Concrete
The data from these findings should extend our
knowledge regarding Piaget's cognitive stage levels in the
following way: 1. Is there a relationship between place-
ment scores and a paper and pencil test devised to assess
Piaget's cognitive levels? 2. Is there a relationship
between parent education level and cognitive scores?
3. Are there differences between males and females as
measured by the cognitive test? 4. Is the Learning Cycle
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effective in promoting cognitive reasoning when used
individually within a particular course and not within
a multi-disciplinary program?
Instrumentation
The test to be used in determining Piaget's stages of
cognitive development is the revised Tomlinson-Keasey and
Campbell test. This paper and pencil test was first
devised by Carol Tomlinson-Keasey (1975) to examine change
in Formal Operational thought processes in college students.
Six of the seven test items were adopted from
Inhelder and Piaget's work on formal operations (Tomlinson-
Keasey and Eisert, 1978). The seven test items are
labeled: Metric Distance, Chemicals Task, Flexibility
of Rods Task, Ten Analogies, Mice Task, Abstractions, and
Coin Toss. The Abstractions test item was adopted from
the Shipley Institute of Living Abstractions Test (Shipley,
1946)
.
The test items examine the student's ability to:
(1) separate variables, (2) test variables in an uncon-
founded manner, (3) generate hypotheses systematically,
(4) conduct critical tests of hypotheses, (5) ascertain
the relationship between two variables, (6) demonstrate
an understanding of probability, and (7) display propor-
tional reasoning.
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The first test item, Metric Distance, is a propor-
tionality problem based on recipe conversions. It can
be conceived of as the kind of problem one encounters on
a day-to-day basis. Since most college students do not
have a ready conversion from kilometers to miles, this
problem demands logical operations rather than a student's
memory of conversion factors. The scores for this item
range from 1 to 5 based on the subject's use of A/B - C/D
reasoning and the correct answer. A score of 1 is given
if there is no answer or a guess is given with no under-
standing or explanation attempted.
The second test item is the Chemicals Task adapted
from Piaget and Inhelder (1958) and tests the student's
ability to systematically search for different combina-
tions using four variables and a constant variable "g."
This item is scored by adding up the total number of
different combinations with a limit of 16.
The third test item is the Flexibility of Rods Task
and is again adapted from Piaget and Inhelder (1958).
This task requires students to separate variables and give
explanations for the necessity of isolating variables.
Questions 1 and 3 are scored 0 through 4 based on the
student's choice of the appropriate characteristic such
as length, width or texture. A score of 4 is given if
the student suggests multiple appropriate tests for
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isolating variables. Questions 2 and 4 require the student
to explain why separating variables is important and a
range of 0 to 4 can be obtained. The total score on
isolating variables will range from 0-12.
The fourth test item is the Abstract Transformation
and the analogies were adopted from Friedberg (1967) and
allows assessment of the student's ability to transform
abstract kinds of relationships. Scores on this item
range from 1 to 10 based on the number of correct responses.
The fifth test item is the Mice Task and is adapted
from Piaget and Inhelder (1958) for solving a correlation
task. Two scores are obtained based on the answers to
two questions. The first question can be scored from
1 to 8. A score of 8 is obtained if the conclusion is
based on a comparison of the number of confirming cases
(a + d) to the number of disconf irming cases (b + c) and
to the total number of cases. The second question can
be scored from 1 to 5. A score of 5 is given if the
student provides both confirming and disconf irming cases
in the number counted.
The sixth test is the Abstractions test from the
Shipley Institute of Living Abstraction Test. As in the
analogies task, multiple kinds of transformations of
information are necessary to solve these problems. The
total number of correct responses is counted yielding
a score from 0-20.
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The final task is a probability task called the
Com Toss. This task assesses the subject's ability to
solve probability problems and can be scored from 0-9.
(See Appendix I for copy of test.)
Table 5 gives a summary of scoring procedures.
TABLE 5
SUMMARY OF SCORING PROCEDURES FOR COGNITIVE TEST
Possible Scores
1 . Proportionality (Metric Distance) 1 - 5
2. Systematic Search (Chemicals) 1 - 16
3. Isolation of Variables
(Flexibility of Rods) 1 - 12
4. Transformations (Analogies) 1 - 10
5. Correlation (Mice) 10 - 13
6. Abstractions 1 - 20
7. Probability (Coin Toss) 1 - 9
Total 85
Scoring procedures . The Piaget tests will be scored by
two independent, non-involved researchers. The scorers
are a female teacher with a Master's degree in education
and a businessman with a Bachelor's degree in chemistry.
Both scorers achieved at a high formal level on the Piaget
test with scores of 81 and 83 respectively out of a
possible score of 85.
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The researcher will train the scorers on 20 sample
tests according to the criteria provided by the developers
of the instrument. (See Appendix IV for specific scoring
criteria.) A minimum of 85 percent agreement between
the scorers will be an acceptable level for reliability
of scoring.
The pre and post tests for all General Psychology
students will be scored individually, by hand, by each
scorer. The scorers will be blind regarding experimental
and control groups.
The scale to be used for converting the total
cognitive score to Formal, Transitional and Concrete is
given below:
1 . Metric 4. Transformations
5, 4 F
3 T
2, 1 C
10-8 F
7-5 T
4-1 C
2. Chemicals 5. Correlation
16-13 F
12-10 T
9 less C
13-9 F
8-5 T
4-1 C
3. Isolation Variables 6. Abstractions
12-8 F
8-5 T
4-1 C
20-14 F
13-9 T
8-1 C
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7 . Probability Total Scores:
9-7 F
6-4 T
3-1 C
85-61 Formal
60-32 Transitional
31-0 Concrete
F = Formal
T = Transitional
C = Concrete
(The above conversion table is from: Campbell, T. "An
evaluation of a learning cycle intervention strategy for
enhancing the use of formal operational thought by
beginning college physics students," Doctoral Disserta-
tion. University of Nebraska, Lincoln, 1977.)
Reliability and validity of Piaget pencil and paper tests .
The determination of a student's reasoning ability
according to Piaget's theory may be done by interview or
by the administration of a paper and pencil test. The
interview is the procedure used by Piaget; however, it
has two definite drawbacks. One, it is time-consuming
and does not lend itself to testing large numbers of
subjects; and two, the interview requires a highly trained
person
.
Several paper and pencil tests have been developed
for assessing concrete and formal reasoning. Among these
are the "Inventory of Piaget's Developmental Tasks"
(IPDT, Furth, H.
,
1970) and the "Classroom Test of Formal
Operations," (Lawson, Anton E. , 1976).
Lawson has conducted a thorough validation study on
his test and has ascertained a measure of reliability
(0.78) and a measure of the correlations between the
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test results and interview evaluations (r = 0.76). His
test consists of 15 items including: controlling variables,
proportional reasoning, combinatorial reasoning and
probability. The combinatorial reasoning items are
similar to the combinatorial reasoning task (Chemicals
Task) found in the Tomlinson-Keasey and Campbell test.
The drawback to the Lawson test was the use of materials
from a physics laboratory to demonstrate the concept as
the students’ were performing the pencil and paper test.
The test, therefore, is more suitable to a physics class-
room setting than to a large group of 100 or more students
as is the case in this study. In addition, the Lawson
test may take more than 50 minutes or more than one
classroom period.
The IPDT was evaluated by Patterson (1978). It is
a 72 item test that was designed to measure concrete and
formal reasoning for subjects eight years of age and
older. Several of the items, therefore, are concerned
with conservation tasks and the identification of pre-
operational reasoning. For the purposes of this study,
the Tomlinson-Keasey and Campbell test appeared to be
more valid since the test items are geared more to formal
reasoning expected of a college population. Patterson
found the IPDT to have a correlation of (0.44) with the
SAT scores of 62 college students, and a correlation of
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(0.63) for adults over 22. Correlations of (0.68) were
found with the Lorge-Thorndike Intelligence test and
correlation coefficients of (0.81) with the Iowa Test of
Basic Skills.
Although no reliability nor validity studies exist
for the Tomlinson-Keasey and Campbell test, the test
items for formal reasoning are similar to the two above-
mentioned tests which have been evaluated. The similarity
of test items in assessing formal reasoning have in common
the emphasis on explanation of answers to combinatorial,
and isolation of variables problems as well as propor-
tionality and probability. Most of the formal reasoning
tests have used problems from Biology and Physics to assess
the above abilities. The Tomlinson-Keasey and Campbell
test has the additional advantage of using content other
than these two disciplines on a majority of the items.
And lastly, the test is easily administered within a 50-
minute time limit to groups of 100 students or more which
was required for this study.
Reliability and validity of placement test scores . The
Piaget cognitive test will be compared to three place-
ment test scores to indicate the correlation between the
Piaget test and these tests. The three tests are the
Nelson-Denny Vocabulary Test, the English Sequential Test
of Educational Progress (STEP), and the Comparative
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Guidance and Placement Program of the College Entrance
Examination Board including Computation, Elementary
Algebra and Intermediate Algebra.
The Nelson-Denny Vocabulary Test, Form A, is a
standardized test with a mean validity index of 47.4 and
a split-half reliability coefficient of (0.93). This
test has proven to be helpful in predicting college
success and as a diagnostic tool in improving compre-
hension and reading ability. Raw scores range from 0 - 100
(Nelson-Denny Reading Test, 1960).
The STEP test, Form 1 A, in English Expression is
a standardized achievement test published by the Educa-
tional Testing Service. It assesses the ability to
evaluate the correctness and effectiveness of sentences.
The items measure proficiency in standard written English
by asking the student to detect errors in grammar or
usage. The reliability coefficient is (0.91) with a
validity coefficient of (0.91) (STEP Series II, 1971).
The comparative Guidance and Placement Program of
the College Entrance Examination Board tests are published
by the Educational Testing Service in Arithmetic Computa-
tion, Form 1 A, r =,91; Elementary Algebra, Kuder-
Richardson Reliability Coefficient .92, and Intermediate
Algebra .91. The raw scores for each test range from
The computation test measures addition,0-35.
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subtraction, multiplication and division ability using
whole numbers and fractions. The Algebra I test measures
the graphing, plotting of coordinates, and finding values
for unknown quantities in addition, subtraction, multi-
plication and square root of whole numbers and fractions.
The Algebra II test requires computing algebraic equations
in two variables plus trigonomic equations and graph
functions
.
This research involves accidental sampling since
total randomization is not theoretically possible. The
researcher is taking available samples from intact dis-
cussion group sections within a General Psychology course.
The General Psychology course should be representative of
the total college population in that it is a required
or strongly recommended course for all program majors.
After the students were enrolled in the ten sections,
the particular sections that had been assigned to the
researcher and a confederate teacher during the registra-
tion process, were designated as the Experimental Group
and three other instructors' sections became the Control
Group
.
In order to assess the homogeneity of the ten sections
making up the experimental and control groups, an analysis
of covariance will be used to analyze the data on each of
the ten sections in order to control for error variance
between the ten sections.
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Data Collection
The Piaget pre—test will be administered in September
1980 by the researcher with one assistant. All General
Psychology students will be tested in two sessions of
150 students each. The sessions will be at 9:00 a.m. and
12:00 noon. The day, the room and the seating arrange-
ments will all be the same. Testing time will be 50
minutes for each seating. The Piaget pre-test will be
administered as a post-test under the same conditions
12 weeks later in mid-December 1980.
The STEP test, the Nelson-Denny Vocabulary and the
CGP math tests will be administered to all incoming fresh-
men students prior to the first day of classes September
1980. The instructional manual for these tests will be
followed and the conditions under which the tests will be
given will be the same for all students in that the
testing room, seating arrangement, testing time (9:00 a.m.),
advance notice (two weeks by mail), materials, and the
two persons administering the tests are all the same. The
tests will be given in three sessions (April, June, August)
with 300 students in each session.
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The tests will be scored using the Cape Cod Community
College's 3M scoring machine. These scores will be
entered into each student's record by the computer service
at the College.
Data Analysis
An analysis of variance for randomized blocks will
compare the three levels on the Piaget pre and post-
test for the experimental and the control groups for a
within and between groups analysis. Test of significance
> will be at the p^ .05 level. An analysis of covariance
will be used for overall treatment effects for each of
the ten sections.
A Pearson R Correlation Coefficient will be computed
for the Piaget test raw scores and the placement exam raw
scores
.
Quantitative data will be punched on cards for
analysis. A program from Statistical Packages for Social
Sciences (SPSS) will be used. Test significance will
be at the p ^ .05 level.
A T-test of significance will be given for the Piaget
pre-test and parents' educational level.
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Significance
This study is in part a replication study of the
ADAPT and DOORS program being conducted in other parts
of the United States. The study is unique in that it
attempts to implement the learning cycle for a particular
course and not within a multi-disciplinary approach found
in the above programs. It is also unique in that the
learning cycle has not been applied to a course in General
Psychology. In this regard, a new methodology is being
tested to determine its efficacy for promoting formal
reasoning using the content and concepts of psychology.
Previous studies have used the learning cycle independently
of other courses but in the areas of biology and physics.
1. This study is also unique in that the students
in the Experimental group are unaware that the Learning
Cycle is being used. The ADAPT and DOORS programs involved
students who had specifically enrolled in these programs
as special programs. This study will also take place
within the traditional 14 week semester, using a fixed
subject matter sequence and a team taught lecture format.
This may be an important consideration if the Learning
Cycle requires more time and flexibility than traditional
college schedules allow.
2. Scores from the Tomlinson—Keasey and Campbell
Piaget test have not been compared to placement or
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achievement tests. The degree of correlation between these
tests and cognitive reasoning should provide an additional
diagnostic tool for helping students to achieve at a higher
level in college. In addition, the data from these com-
parisons will enhance the validity of the cognitive test
and Piaget's theory.
CHAPTER IV
RESULTS
Description and Distribution of Population
The results of this study should be considered accord-
ing to the following parameters.
The sample for this study was drawn from students
enrolled in a General Psychology course at a rural, North-
east community college. The total population of the col-
lege for the fall 1980 semester was 1554 full-time
students enrolled in one of 17 programs.
The freshmen class consisted of 1020 students. The
college population is divided equally among Liberal Arts
students who plan to transfer to four-year colleges and
two-year vocational education students enrolled in
business, secretarial, nursing or dental hygiene programs.
All of the 1554 full-time students commute to the
college and the majority are native to the area and come
from white, lower class and middle-class families.
The age range of the college population is from 16
years to 56 years. The median age is 35 and the mean is
22 years. The male/female ration is 40 percent male and
60 percent female.
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This study relied on volunteers from students enrolled
in a fall 1980 General Psychology course. This course is
required or strongly recommended for the majority of pro-
gram majors at the college and, therefore, represents a
normal distribution of the college population each semester.
Due to faculty opposition and academic procedures,
no incentives, in the form of additional credit or recogni-
tion for the students, were allowed.
Out of a possible 350 students enrolled in the General
Psychology course, 234 volunteered and completed the
questionnaire and cognitive pre-test in September 1980.
This self-selection by volunteering introduces a bias
into the study since the volunteers may have differed in
motivational and personality characteristics from those
students who chose not to volunteer.
In addition, the nature of the study required testing
which was explained to the students prior to their volun-
teering. This aspect of the study may have discouraged
the 116 students who did not volunteer.
Of the 234 students who volunteered, 91 were males
and 143 were females. The age range was from 16 to 53,
with a mean age of 21.1 and a standard deviation of 5.95.
Table 6 shows the distribution of males and females by
age range, mean and standard deviation.
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TABLE 6
POPULATION DISTRIBUTION BY AGE AND SEX
Sex Number Percent Range Mean
Standard
Deviation
Males 91 38.9 18-44 21 5.95
Females 143 61.1 16-53 21 5.95
N = 234
The purpose of this research study was twofold. The
first was to explore Piaget's cognitive theory by (1)
assessing the cognitive stage levels of a community college
population; (2) to compare these stage levels to existing
evaluation measures; and (3) to compare these stage levels
according to sex and parents' education level.
The second part of this research study was experi-
mental in nature and sought to measure differences between
an experimental and control group as a function of the
Learning Cycle, a self-discovery type teaching method
designed to promote formal reasoning ability according to
Piaget's theory, to community college students enrolled
in a General Psychology course.
The presentation of results will be in six major
sections. Section I will present the data as it pertains
to hypothesis 1. This hypothesis stated that there
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be significant correlations between five achieve-
ment test scores and the total cognitive test scores.
This section will present Pearson Correlations between
the raw scores on the achievement tests and the raw scores
on the cognitive test.
Section II presents the results for hypothesis 2.
This hypothesis stated that there would be no significant
differences between the total raw scores of males as
compared to females on the Piaget cognitive test. This
section will give T-Tests of significance between the two.
Section III pertains to hypothesis 3 which stated
that there would be no significant difference between
parent education level and the cognitive test scores.
This section will present T-Tests of significance between
fathers' and mothers' education level to the cognitive
raw scores.
Section IV examines the experimental hypothesis 4.
This hypothesis stated that the experimental group,
receiving the Learning Cycle, would make significant gains
in reasoning ability as compared to a control group.
This section presents an Analysis of Variance to determine
homogeneity of the two groups as measured by the cognitive
pre-test. A Repeated Measures Analysis of Variance will
examine the quantitative changes for each group and
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significant differences between groups as measured by the
cognitive pre and post test scores.
The remaining Section V of this chapter will report
unhypothesized findings gathered from the research that
yield data pertinent to this study. This will include a
reliability analysis of the cognitive test and will review
the reliability coefficients of the five achievement tests.
In addition, the population distribution will be
examined by age, sex, parent education level, achievement
test scores and cognitive test scores.
The p ^ .05 level of confidence was used for all
statistical analyses. The Statistical Package for the
Social Sciences (SPSS) computer program at the University
of Massachusetts was utilized in computing the Pearson
Correlation and T-Test data in this study. The Health
Sciences Computing Facility, University of California,
1977 program was used for the Analysis of Variance and
Covariance including Repeated Measures.
Section I
Hypothesis 1—Pearson Correlations Between
Placement Tests and Cognitive Tests
Hypothesis 1 stated that the raw scores attained on
five placement tests and the total raw score on the
cognitive test would significantly correlate at p^ .05
level or better. A Pearson Correlation, using a two-tailed
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test of significance, was performed on all five of the
placement test raw scores and the cognitive test total raw
scores including each of the seven sub-test items.
A significant correlation was found at the p ^ .05
between the placement raw scores and the cognitive pre-
test raw scores for each of the seven sub-test items and
the total cognitive score with two exceptions. The
Vocabulary test did not correlate with sub-test item #2
which deals with combinatorial reasoning and sub-test
item #3 calling for the isolation of variables.
The most significant correlation existed between the
Algebra I test and all of the cognitive sub-test items at
p^.OOl except sub-test item #5 (correlations) which was
at p^.01. The highest correlation coefficient was between
the Algebra I score and the cognitive total score with
r = .54, p.< .001. Algebra II reached significance, r =
.29, p ^ .01, with sub-test item #7 (probability) and
to the total cognitive score r = .24, p ^ .05.
Table 7 gives the Pearson Correlation (r) and
significance level (p) between the placement tests and the
cognitive test items. Although significant levels were
reached on a majority of the test scores, the correla-
tions were too low for consistency and predictive pur-
poses .
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Section II
Hypothesis 2—Sex Differences on Cognitive Scores
Hypothesis 2 stated that there would be no significant
^i^^®r®nces p^ .05 between male and female scores on the
cognitive test. Significant differences were found on
two of the cognitive sub-test items and the total score.
Females performed significantly better using a two-tailed
T-Test on the Analogies F(175) p< .01 (#4) and the
Abstraction test (#6) at F (181), p^.OOl. The total
score was significantly higher for females at F (232),
p
.
^
.05. Table 8 presents T-Test results and gives the
mean, standard deviations, and probability values.
A breakdown of the total scores into stages indicated
a higher percentage of males than females at the concrete
level. The same percentage of males as females were
formal operational. Table 9 gives the percentages for
each stage by sex.
Section III
Hypothesis 3—Education Level of Parents
to Cognitive Scores
Hypothesis 3 stated that there would be no significant
differences between the education level of either the
father or the mother and the scores on the cognitive test.
This hypothesis was not upheld. The total cognitive score
for males was significantly correlated p^ .05 to the
mother's education level using T-Test of significance.
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TABLE 8
MEANS AND STANDARD DEVIATIONS FOR MALE AND FEMALE
SCORES ON COGNITIVE TEST
Test Item Means Standard F Probability
Deviation
#1 Proportions
Males 2.9 1.4 .41
Females 2.7 1.3
#2 Combinations
Males 6.9 5.1 .34
Females 7.5 4.7
#3 Isolation of
Variables
Males 7.0 3.6 .48
Females 7.4 3.7
#4 Analogies
Males 5.6 2.9 .01*
Females 6.6 2.6
#5 Correlations
Males ' 2.5 1.7 .08
Females 2.9 1.3
#6 Abstractions
Males 14.2 3.1 .001*
Females 15.6 2.9
#7 Probability
.09Males 2.7 1.7
Females 2.3 1.7
Cognitive Total
Males 42.0 11.9 .04*
Females 45.2 11.3
Males N = 91
Females N = 143
* = Significant p .05
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TABLE 9
PERCENT OF MALES AND FEMALES FOR EACH
COGNITIVE STAGE LEVEL
Number Percent
Males N = 91
Concrete 13
Transitional 71
Formal 7
14.3
78.0
7.7
Females N = 143
Concrete 17
Transitional 115
Formal 7
11.9
80.4
7.7
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Additional data suggested that a significant differ-
ence (p^1 .001), existed between the education level of
the father to the mother for both males and females. In
other words, either both parents have had some college
education or neither parent has had a college education.
A breakdown by sex differences indicated the age of
the female in the study was significant p< .05, to
father’s and mother's education level.
Male scores on the Algebra I test were significant
(p .05), to the father’s education level in addition
to the result stated earlier as to the mother's education
level and cognitive total score.
The education level of the father was significant
(p ^ .01), to age. As age increased for both males and
females the education level of the father decreased.
Section IV
Hypothesis 4—Experimental vs Control
Group Cognitive Score Results
An analysis of homogeneity of variance between the
experimental vs control groups performed combining the
five experimental class sections and the eight control
class sections. The two groups were found to be homogeneous
with no significant differences on all variables except
arithmetic, F (1) = 9.5, p^ .01, (control group signifi-
cantly higher) and education level of mother F (1) = 3.7,
MEANS,
STANDARD
DEVIATIONS
AND
F
VALUES
ON
ALL
VARIABLES
BETWEEN
EXPERIMENTAL
AND
CONTROL
GROUPS
114
0
3
CO CO |H in CO 00 00 rH in in
05 w 05 O rH CO CO o co
rH
d * *
>
C
T3 O
00 o o t> t> CM oo o t> ood +-> ''tf 00 in CO CM o CO rH oP d • • • • • • •
C -H co rH 00 rH CO CO ind > rH rHP -P (DO CO Q
OJ
H
SO
CO
05 lO CM CO co coo G lO CO rH 05 CO 05 CM 00d • • • • • • • • • •
0 rH rH CO 05 o CM in oS CM CM CO CM rH rH
00 CO 00 l> 00 oo t> in CO
CM CM CM O o O o in
rH rH rH rH rH rH rH rH
a
T3 0
05 t> o o CM 00 o o o
d +-> rr CM m m CO t> CO 05 rH 05P P d
< G -H rH 00 rH in o in
Eh d > rH rH
-P 0
w CO Q
s
hH
w O 00 o m t> rH o
a g CO lO m ^ m CO rH in 05
X d • •
w 0 rH o m o rH o rH
s CM CO CO CM rH rH
s t> CO CO t> o I> t> oo t>
00 00 00 00 00 o o co
0
oP >» hH
rH 0 -p p •H hH h-
1
m 0 > CO d -p d dd > P P •H 0 P rH 0
0 0 0 0 P P> CO 0 3 £ P P
s p p p •H 1 •h he P P P P
+-> -p G 0 r-1 d d 0 0
X 0 • d 0 he p ho co O •H he he
0 hC P P s o a c P O p rH rH
CO < w o W > <2 c <2
Significance
Level
115
P X -05 (experimental group significantly higher). Table 10
presents the means, standard deviations and F value on
all variables between the experimental and control groups.
Description of Intervention—Learning Cycle
The methodology used in the Learning Cycle is to
emphasize the use of concrete experiences in assimilating
new experiences through formal operational reasoning.
This reasoning pattern calls for the ability to identify,
isolate, and combine relevant variables for the purpose
of drawing logical conclusions regarding a particular con-
cept. In addition, the formal reasoning pattern requires
the ability to hypothesize regarding the probable and pro-
portional importance of relevant variables to a given
conclusion
.
The Learning Cycle has three phases : (1) Exploration,
in which the student is actively involved in an actual
concrete experience or is recalling and sharing past con-
crete experiences that relate to the topic. (2) Concept
Invention, which is a self-regulating process in which the
student generalizes part or all of the relationships of
the concept being taught. (3) Concept Application, in
which the student is given the opportunity to directly
apply the concept.
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In this study, the exploration phase was presented
each Friday in the experimental class sections. This phase
of the Learning Cycle was easily incorporated into a fifty-
minute class section. The concepts in General Psychology
lend themselves to this type of concrete exploration
since they deal with human behavior, a commodity available
to each student. In most cases, the instructors were
able to demonstrate the concept being taught with actual
demonstrations in the classroom and using the students
themselves as subjects. These demonstrations generated
active participation from the students and provided lively
discussions as each student generalized the concept to
personal past experiences. The difficulty that arose was
that the concrete students tended to focus on concrete
past experiences whereas the transitional and formal
students tended to focus on the exceptions to the rule
and the "what if . . ." questions. The dilemma for the
instructor was to reach a happy medium between the high
and low without disenfranchising either group.
The Monday lecture represented the concept invention
phase of the Learning Cycle. In the invention phase, the
instructor should guide the student's reasoning so that
the student can discover for himself the relevant variables
of a concept . The student must be given the opportunity
to regulate his own thinking processes when confronted
117
with illogical conclusions. This regulation process is
achieved through the instructor's probing questions
regarding: (1) what are the relevant variables concerning
this concept; (2) how important is each variable; (3) if
certain variables are combined, then what are the possible
outcomes; (4) to what other situation can this concept be
applied; and (5) how often can these conclusions be reached
by chance?
This study attempted to implement this most important
phase of the Learning Cycle through a didactic Monday
lecture presentation. It was assumed the students would
ask themselves the probing questions regarding the isola-
tion of variables, combination of variables, the propor-
tional and probable importance of each variable and to
recognize and draw conclusions regarding the similarity
of the concept to other situations. In other words, the
students were expected to leap to formal reasoning on the
basis of a fifty-minute concrete experience and a fifty-
minute lecture which presented definitions and applications
of a concept, but they never did. This appeared to be
the most significant breakdown in the Learning Cycle.
The third phase of the Learning Cycle took place each
Wednesday and constituted concept application. Small
group discussion and total class participation was used
in an effort to apply the concepts to hypothetical and/or
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actual problems. Students were then given homework
assignments each Wednesday dealing with the concepts for
that week. The assignments presented a problem and the
students were responsible for applying the psychological
concepts studied that week to the problem.
These papers were evaluated, using Bloom's Taxonomy,
and returned each Friday. Students were given the oppor-
tunity to rewrite their papers according to the written
comments of the instructor. The written comments were the
probing type and were designed to facilitate formal
reasoning
.
In applying Bloom's Taxonomy, concrete responses
were equivalent to Bloom's Knowledge Level I and Compre-
hension Level II in that the student restated all the
specific principles and information and was able to
rearrange the material regarding the relationships of the
principles. No generalization or application of the
psychological concepts, however, was attempted.
Application (Level III) and Analysis (Level IV)
responses were considered transitional reasoning in which
the student was able to generalize and apply the principles
to a new situation or problem. No attempt, however, was
made to evaluate or isolate relevant variables or to
hypothesize beyond the given problem.
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The ability to synthesize (Level V) and evaluate
(Level VI) were considered formal responses. At this
level, the student would formulate a hypothesis regarding
the principles and concepts presented in the homework
problem and would isolate the relevant variables. The
student would also present various means for testing the
importance of each variable. Finally, the student would
conclude with a judgment regarding the problem and would
indicate possible fallacies.
Because the 13 General Psychology course sections
were taught according to the general lecture format, the
five experimental class sections, receiving the Learning
Cycle, could not spend additional time on a concept or
any phase of the Learning Cycle. All instructors were
obligated to go on to the next week's topic each Friday
even though many students openly expressed a need in the
experimental sections to spend more time with a particular
concept. (See Appendix II for outline of Learning Cycle
as applied to General Psychology course.)
The concrete students needed more time in familiariz-
ing themselves with the terminology and explanations
(concrete examples) of the definitions presented in the
Monday lecture and were not prepared or ready for the
invention phase, let alone the application phase used on
Wednesday
.
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The transitional formal students wanted to discuss
the concepts. These students were ready for the invention
phase on Wednesdays and perhaps could have benefited
greatly from this activity in terms of promoting self-
regulated and self-discovery formal reasoning patterns.
Only a few of the students, the formats, enjoyed the
application phase of the Learning Cycle and were able to
achieve any success on the homework assignments.
Within the first two weeks, approximately 15 students
withdrew from the experimental sections and transferred
to one of the other sections in the control group. A
majority of the students in the experimental sections
openly complained of the Wednesday activities although they
enjoyed the Friday exploration activity and accepted the
Monday lecture as the method of teaching most familiar
to them. They were not aware that they were part of a
research study or that they constituted the experimental
group
.
Their opposition to the Wednesday phase of the
Learning Cycle was that they were required to "think"
when trying to apply the concepts. The majority of the
students wanted to memorize that which was needed to pass
the hourly exams and did not want to reason critically
about the principles and content being presented.
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According to Piaget's theory, the students were
apparently experiencing too much disequilibrium regarding
the concepts presented in the Monday lecture and needed
more time to assimilate before going on to accommodation
and application.
Of the 234 students who took the cognitive pre-test,
96 participated in the cognitive post-testing. Forty-
nine were in the experimental group and forty-seven were
in the control group. The post-test was given the week
before finals and two-thirds of the students did not
attend the final Monday lecture period which was the
scheduled time for the cognitive post-test.
No incentives were offered to the students for
participating in the testing procedure. In addition,
opposition to the testing was evident among some of the
control group instructors as well as a lack of interest
and commitment to the research study.
The distribution of students by stage level on
the pre-test was: concrete— 30, transitional— 186,
formal 18. The post-test distribution was: concrete— 9,
transitional— 75, and formal— 12. Proportionately, the
same number of students are represented in all three
stages on the post-test as were represented on the pre-
test .
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- Hypothesis 4 stated that the experimental group
would perform significantly higher on the cognitive post-
test than the control group. This hypothesis was not
upheld.
Table 11 gives the results of the Repeated Measures
Analysis of Variance and indicates no significant differ-
ences at the P ^ .05 except on sub-test item #3 between
the experimental and control groups over time. This item
required the isolation of variables and the control group
showed significant gains at the F (1), 4.06, p ^ .05.
A comparison of the pre and post-test means for both
groups showed similar gains on all other sub-test items.
The total scores for both groups showed gains between
pre and post-testing of six and seven points respectively.
Table 12 presents the means and standard deviations for
both groups on pre and post-test means. Some regression
was evident in the experimental group on proportions.
The control group showed gains on the isolation of vari-
ables .
Table 13 gives the means and standard deviations by
stage level for both the experimental and control groups
on the pre and post-tests. The highest gains were made
by the concrete students in both groups. The transitional
students made the next largest gains with the formats
of all three stages. The standardmaking the least gain
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TABLE 12
PRE AND POST MEANS AND STANDARD DEVIATIONS FOR EXPERI-
MENTAL AND CONTROL GROUPS ON COGNITIVE TEST
Means Standard Deviations
Pre Post Pre Post
#1 Proportion
Experimental 2.9 2.6 7.0 7.7
Control 2.8 2.5 6.5 7.6
#2 Combinations
Experimental 7.0 7.7 5.2 5.5
Control 6.5 7.6 5.5 5.1
#3 Isolation of
Variables
Experimental 8.2 8.8 3.3 4.1
Control 6.6 8.7 2.8 3.0
#4 Analogies
Experimental 6.4 7.2 2.7 2 .
5
.Control 6.3 6.9 2.3 2 .
3
#5 Correlations
Experimental 3.0 5.5 1.9 1.7
Control 2.9 4.5 3.0 2 .
#6 Abstractions
Experimental 1.9 3.0 3.3 2 .
5
Control 1.7 2.5 2 .
1
2 .
2
#7 Probability
1.9Experimental 2.8 3 .
5
1 . o
1.8Control 2.4 3.5 1 .
7
Cognitive Total
Experimental
Control
46.1
43.2
52.2
50.3
12.5
12.1
13.2
11.7
N = 96
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deviations in Table 13 also show that not only did the
concrete reasoners make the most gains but the range of
scores almost tripled for the experimental group and
doubled for the control group.
TABLE 13
MEANS AND STANDARD DEVIATIONS FOR EXPERIMENTAL AND CONTROL
GROUPS BY STAGES ON PRE AND POST TEST SCORES
N
PRE-
Mean
-TEST
S.D.
POST-
Mean
-TEST
S.D.
Total
Gains
Experimental
Concrete 4 21.5 5.4 31.5 14.8 + 10.0
Transitional 39 46.4 8.2 52.8 10.8 + 6.4
Formal
Total
6
49
64.5 5.0 64.6 7.6 + .1
Control
Concrete 5 24.6 6.1 43.4 13.6 + 19.0
Transitional 36 43.1 8.6 52.8 10.8 + 9.7
Formal
Total
6
47
63.1 2.9 66.0 6.1 + 2.9
N=96
Caution must be used, however, in interpreting the
above results given the small number of cases in the con-
crete and formal stage levels. Total gains for each group
were experimental = 16 points and control = 27 points.
A T-Test of significance showed the concrete control
students made significant gains at .01.
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Table 14 presents the Repeated Measures of Analysis
of Variance for sex differences. The results showed no
significant differences from pre to post-test by sex.
Table 15 gives the pre and post-test mean and standard
deviations for each sex for both the experimental and con-
trol groups. The results showed equal gains for males in
both groups and a slight improvement for females in the
experimental group over the females in the control group.
Section V
Unhypothesized Findings
Reliability analysis for achievement tests and cognitive
test . The five achievement tests used in this study were
the Sequential Test of Educational Progress (STEP),
Series II, Form 1A, 1971, Educational Testing Service;
the Nelson-Denny Vocabulary Test, Form A, 1960, Hought in-
Mifflin Co.
;
and the Comparative Guidance and Placement
Program of the College Entrance Examination Board, 1972,
for arithmetic, computation, elementary algebra (algebra I),
and intermediate algebra (algebra II). All five tests
have reliability coefficients of 0.90 or better.
The Tomlinson-Keasey and Campbell Cognitive Test
was chosen as an assessment instrument to identify Piaget's
stages of cognitive development. It is a paper and pencil
test with six of the seven sub-test items adopted from
Inhelder and Piaget’s work on formal operations. No
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TABLE 15
PRE AND POST MEANS AND STANDARD DEVIATIONS FOR MALES AND
FEMALES IN EXPERIMENTAL AND CONTROL GROUPS
PRE TEST POST TEST
Mean S. D. Mean S. D.
Experimental
Males 44.8 12.9 51.4 13.8
Females 47.4 12.1 53.0 12.7
Control
Males 40.4 12.4 49.8 11.7
Females 46.1 12.1 50.9 ' 11.2
N = 96
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reliability studies were available for the instrument.
The following reliability analyses were performed in this
study
.
The Pearson Correlation Coefficient was r = .74,
p< .001 between pre and post-test totals for 96 subjects.
A coefficient of r = .79 (N=234) was found using the
Kuder-Richardson reliability formula.
A reliability analysis of the cognitive sub-test
items for 96 subjects showed a correlation of r = .70,
p ^ .05. The correlation coefficient between each sub-
test item and the total score is given in Table 16.
TABLE 16
CORRELATION COEFFICIENTS OF COGNITIVE SCALE
BETWEEN SUB-TEST ITEMS AND TOTAL SCORE
I tern
Correlation Coeffi-
cient of each Sub-
Test Item to Total
Score
Correlation to
Total Score if
Item Deleted
1
.
Proportions .56 .67
2. Combinatorial .45 .72
3. Isolation of
Variables .52 .64
4. Analogies .47 .66
5. Correlations .49 .65
6. Abstractions .57 .64
7. Probability .21 . 71
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Scoring procedures for cognitive test . Completed question-
naires, consent forms and cognitive pre-test scores were
obtained from 234 students in the fall 1980. Two outside
scorers were paid to collate the data and to score the
cognitive tests. The scorers were trained by the researcher
on 20 sample tests according to the criteria provided by
the developers of the instrument. The training involved
five hours.
The scorers achieved a reliability coefficient of
r = .85 in scoring the first 100 tests. The scorers
included one female, age 46, with a Master's degree in
education and one male, age 52, with a Bachelor's degree
in chemistry. Both scorers achieved an 84 and 83 respec-
tively out of a possible 85 on the cognitive test before
being trained. A detailed explanation of the scoring
procedures are provided in Appendix IV .
Parent Education Level
Father and mother education level for 234 students
was assessed. The data was divided into categories of
either no college education or completed college educa-
tion. Two years of college education was compiled under
completed college education since many students responded
that the two years of education for either parent con-
stituted a community college degree.
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Table 17 shows the distribution of education level
for fathers and mothers by sex. The number of fathers
with no college vs the number of fathers with college is
evenly distributed with approximately 50 percent of the
fathers with no college and 50 percent of the fathers
with college for both sexes.
The education level of the mother for both sexes
shows that 60 percent of the mothers do not have any col-
lege education as compared to 40 percent of the mothers
completing at least two years of college. A higher number
of females (43%) than males (36%) indicate mothers with
some college education.
TABLE 17
NUMBER AND PERCENT OF PARENTS WITH COLLEGE EDUCATION
No College
N Percent
College
N Percent
Education Level Father
Males 43 52 39 48
Females 64 49 66 51
Total 107 50.1 105 49.9
Education Level Mother
Males 53 64 30 36
Females 75 57 57 43
Total 128 60 87 40
N = Number of Students
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Achievement (Placement) Test Scores
Achievement or placement test scores were available
in English Usage, Vocabulary, Arithmetic and Algebra I
for 185 of the 234 students. Missing placement scores
were due to students entering the college from the Con-
tinuing Education Evening Division or because of late
registration. The placement tests are given in the spring
of each academic year and have not been mandatory for
enrollment in classes.
Eighty-five percent of the 185 students fell below
the English Usage national mean of 39 for college freshmen.
On the Vocabulary test, 96 percent of the 185 students
fell below the national mean of 45.
Forty-six percent fell below the national mean of
18 on the arithmetic test and 51 percent fell below the
national mean of 18 on the Algebra I test. Approximately
half of the 185 students taking the placement tests did
not take the Algebra II test. In most cases, the students
left the answer sheet blank. Table 18 shows the percentage
of the distribution of raw scores, means, and standard
deviations for each of the placement tests.
A Pearson Correlation indicated that age is signifi-
cantly correlated r = .21, p< .01 to English Usage and
r - 42 1 p< .001 to Vocabulary. As age increases,
these scores tend to rise.
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TABLE 18
MEAN AND STANDARD DEVIATION OF SCORES ON
FIVE PLACEMENT TESTS
Maximum Possible
Raw Score
Mean
Score
Standard
Deviation
% Below
Norm
English Usage
N = 185
65 30.1 8.4 85.5
Vocabulary
N = 185
100 30.9 11.5 96
Arithmetic
N = 185
35 21.7 6.2 46
Algebra I
N = 182
35 14.9 6.5 51
Algebra II 35 11.2 5.4 57
N = Number of students responding
Cognitive Test Results
The data from the cognitive pre-test on 234 students
shows that out of a total possible score of 85, the mean
was 44.01 with a standard deviation of 11.68. The cogni-
tive test raw scores were divided into three stages of
cognitive development according to the scoring procedures
developed by Tomlinson-Keasey and Campbell (see Appendix
V). A score of 0 - 30 indicated Concrete reasoning,
30 - 60 Transitional, 60 - 85 Formal.
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The frequency distribution by stage for the total
population shows 12.8 percent were concrete; 79.5 percent
were transitional; and 7.7 percent were formal. Of the
seven sub-test items, the correlation task appeared to be
the most difficult with only 15.1 percent achieving above
the concrete level. The Abstractions test (#6) was the
easiest with 76.9 percent achieving at the formal level.
Analysis of Homogeneity for Thirteen
General Psychology Sections
The 234 students used in this study were preregistered
in the spring 1980 into one of 13 General Psychology class
sections. The 13 sections were then divided into two
groups with the experimenter and one other instructor
teaching the experimental group. Sections 1 through 5
became the experimental group and sections 6 through 13
became the control group and were taught by four other
instructors. The normal curriculum was by all instructors.
Table 19 indicates the number of students in each section
by sex, instructor and section number.
An Analysis of Variance between the 13 class sections
and a Cochran C Test for within section variance indicated
significant differences both between and within the
sections
.
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TABLE 19
DISTRIBUTION OF THIRTEEN GENERAL PSYCHOLOGY SECTIONS
INTO EXPERIMENTAL AND CONTROL GROUPS
Section Number Number of Number of Total
Males Females
EXPERIMENTAL
Instructor
A
A
A
B
B
CONTROL
F
C
C
D
E
D
E
F
1
2
3
4
5
8
6
9
7
6
Total 36
6
7
8
9
10
11
12
13
10
4
9
0
7
7
13
_7
Total 57
10
11
10
10
10
18
17
19
17
16
51 87
8
10
6
22
17
9
11
7
18
14
15
22
24
16
24
14
90 147
N = 234
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p .05
TABLE 20
ANALYSIS OF VARIANCE BETWEEN 13 CLASS SECTIONS ON ALL VARIABLES
and
COCHRAN C TEST FOR WITHIN GROUP VARIANCE
Measure Source D.F. S.S. M.S
.
F C
Sex Between 12 5.584 .4654
-J
.02 1.00
Within 221 50.026 .2264
Age Between 12 550.427 45.8690 .20 1.00
Within 198 6883.212 34.7637
Parent Education Level
Father Between 12 1.981 .1651 .80 1.00
Within 199 51.014 .2564
Mother Between 12 3.622 .3019 .24 1.00
Within 202 48.173 .2385
Cognitive Test
#1 Proportion Between 12 32.552 2.7127 .13 1.00
Within 221 407.212 1.8426
#2 Combination Between 12 409.381 34.1151 .15 1.00
Within 221 5281.272 23.8972
#3 Isolation Between 12 406.0911 33.8409 *.002 *.98
of Variable Within 221 2305.9474 12.6966
#4 Analogies Between 12 188.784 15.7321 *.01 1.00
Within 221 1637.287 7.4085
#5 Correlation Between 12 27.743 2.3119 .43 * .53
Within 221 528.701 2.3923
#6 Abstraction Between 12 89.516 7.459 .77 * .03
Within 221 2117.940 9.583
#7 Probability Between 12 34.994 2.916 .51 * .67
Within 221 691.501 3.129
Total Between 12 4092.682 341.056 *.001 1.00
Within 221 27740.279 125.52
English Usage Between 12 2129.346 177.453 *.001 *.289
Within 172 10930.325 63.54
Vocabulary Between 12 2066.253 172.187 .21 *.198
Within 172 22668.432 131.793
Arithmetic Between 12 1243.996 103.666 *.001 *.480
Within 172 6010.565 34.945
Algebra I Between 12 1181.676 98.473 *.004 *.276
Within 169 6647.532 39.334
Algebra II Between 12 273.465 22.788 .69 *.332
Within 77 2325.657 30.203
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The results of the analysis indicated that significant
differences
,
using
.05 level of confidence, existed
between the 13 class sections on seven of the 17 variables.
These variables included sex distribution, cognitive sub-
test items #3 and #4, total cognitive score, English
Usage, Arithmetic, and Algebra I.
Significant within group variance was found on all
the placement test scores in addition to the cognitive
sub-test items #3, #5, #6, and #7.
Table 20 gives the F probability and Cochran C
significance levels. Experimental sections #4 and #5
and control section #9 contributed the most between
variance with means of 34, 36 and 35 respectively from
the total mean of 30 on English Usage. Control section
#9 contributed the most variance with a mean of 28 from
total mean of 21 on the arithmetic and a mean of 21
from a total mean of 14 on the Algebra I test. Section
9's total cognitive score was also significantly different
with a mean of 52 from the combined mean of 44.
Of all the variables on which the class sections
differed, class section #9 was found to have the highest
means on all these variables. This section contained 22
all female students who were enrolled in the Nursing
Program. This section, therefore, is not representative
of the total population of the college or of students
enrolled in the General Psychology course in that these
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students are preselected into the Nursing Program based on
their placement scores. This prescreening process is not
used for any of the other programs at the college.
Summary
The results of this study showed that hypothesis 1
was upheld on the five placement tests and the cognitive
total scores. Although these test scores were signifi-
cantly correlated to the cognitive test, the correlation
coefficients lack the level of consistency expected of
most educational testing measures.
Hypothesis 2 was not upheld and significant differ-
ences were found between males and females with females
achieving at a higher level.
Hypothesis 3 was not upheld. One significant correla-
tion was found between cognitive total score and mother's
education level for males.
Hypothesis 4 stated that the experimental group,
receiving the Learning Cycle teaching method, would
perform significantly better than the control group on
the total cognitive post scores. This hypothesis was
not uoheld. There were no significant differences between
the two groups on pre and post-test scores. The control
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group did perform significantly higher on one of the
cognitive sub-test post scores, the isolation of variables.
Data gathered which was not related to the hypotheses
show that the reliability of the Tomlinson-Keasey and
Campbell cognitive test had a reliability correlation
coefficient between pre and post-test scores of r = .74,
p < .001.
Demographic data indicated that approximately half
of the parents had no college education; that over 50
percent of the students fell below the national norm on
the placement tests and that 92 percent of the students
had not achieved formal operations as measured by the
Tomlinson-Keasey and Campbell cognitive test.
The next chapter will discuss the implications and
findings presented in Chapter IV.
CHAPTER V
SUMMARY AND IMPLICATIONS
The main objective of this study was to identify and
treat Piaget's cognitive stage theory within a community
college population.
A statement of the problem and the significance of
the study were presented in Chapter I. Also included were
definitions of concrete informal reasoning.
The literature, related to Piaget's theory of
cognitive development research and Bloom's Taxonomy for
evaluating educational objectives, was introduced in
Chapter II. Research related to the learning cycle
treatment as applied to a community college curriculum were
also reveiwed.
Parent education levels, sex, age, placement test
scores and cognitive test scores were obtained from
community college students enrolled in a general psychology
course. In an effort to determine the impact of a learning
cycle teaching method or treatment on cognitive ability,
the general psychology students were divided into five
experimental and eight controlled class sections and gi\en
pre and post cognitive tests.
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The learning cycle is a teaching method designed to
facilitate abstract or formal reasoning in concrete and
transitional reasoning students.
Chapter III contains a description of the methodology
used to obtain and analyze the above information.
In Chapter IV, the hypotheses were presented with
tables of related data and an analysis of the findings.
Pearson Correlations were used to compare placement test
scores and parent education levels with cognitive test
scores. Male and female differences were analyzed
according to T-Tests of significance.
The control and experimental differences resulting
from the Learning Cycle treatment were compared. Mean
gain scores were subjected to a Repeated Measures Analysis
of Variance.
Additional findings were also reported as they related
to the reliability of the cognitive test and the population
distribution on all variables.
Hypothesis I
There Will be Significant Correlations Between the
Placement Tests and the Cognitive Test
The Pearson Correlations between the five placement
test scores and the cognitive test confirms the hypothesis
in that some overlap is occurring among the cognitive test
items and certain placement tests.
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Arithmetic and Algebra I test scores had the highest
significant correlations (r=.48, r=.54) to the cognitive
total score. English Usage was the next best test to
correlate (r=.44) to the cognitive total. The analogies
sub-test item had correlations of r=.43 to English Usage,
r=.38 to arithmetic and r=.41 to Algebra II. Arithmetic
had the highest correlation r=.37 to proportional reasoning.
Both arithmetic and Algebra I had the highest correlations
( r=
. 34
,
r= . 37 ) to probability. English Usage and Algebra I
had correlations of r=.37 and r=.35 to the abstractions
item. All of these correlations were significant at the
P -001 level; however, the correlations lack the high
level of consistency required of most educational measures.
The significant correlations between the arithmetic
and Algebra I tests to the cognitive test items were
expected. Formal reasoning skills, according to Piaget,
(1958, p. 254) are hypothet ico-deduct ive and abstract in
nature which are the skills required for these tests,
especially Algebra I.
The correlations of the vocabulary to the analogies
and abstractions test provide important information
regarding the student's ability to obtain meaning from
sentences or words in relation to their deep structure. It
would appear that the ability to comprehend this deep
meaning as described by Smith (1975) in Chapter II to
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abstract, symbolic or complex verbal problems would be a
necessary prerequisite for many college level courses.
Although the correlations coefficients found in this
study between the five placement test scores and the
Tomlinson-Keasey and Campbell tests were not high enough
for predictive purposes. However, they may indicate to
students and advisors to use caution before the student
enrolls in a course requiring abstract reasoning skills
if his placement scores are exceptionally low. The best
solution, however, might be to continue the placement
tests for the specific areas of English usage, vocabulary,
arithmetic, algebra I and algebra II in addition to
administering a reasoning or cognitive test if critical
reasoning skills are important for success in college
courses
.
The correlation, coefficients found in this study
were similar to the results found by Patterson (1978). He
found significant correlations of r=.63, p^ .05 to the SAT
and r= . 68
, p< .001 to the Lorge Thorndike for Furth's
Inventory of Piaget's Developmental Task Test . The
possibility exists, however, that all these tests are
tapping the same "g" factor described by Guilford in his
theoretical structure of intelligence and that specific
abilities cannot be separated out of the general
"g"
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factor. Further research is needed regarding these test
scores and their relation to success in particular college
courses
.
The use of this information, therefore, may be helpful
not only for placement in aypropriate developmental courses
but also for advising students regarding other college
courses that may require specific reasoning capabilities
as measured by the cognitive test.
It would appear that further information is required
regarding cognitive levels and success in various college
courses
.
Hypothesis II
There Will be no Significant Differences Between the
Total Scores of Males as Compared to
Females on the Cognitive Test
This hypothesis was not upheld and significant
differences were found between males and females at the
F (232) = p ^ .04 with females performing at a higher
level
.
A breakdown of the cognitive test by sub-test items
showed that female performance was higher than males on
items #2 through #7 and were significantly better at F
(175) = p<^ .01 on the analogies and F (181) = p^ .001 on
the abstraction test. Male performance was higher on only
one item, proportions, but not significantly.
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These results do not agree with other research findings
which found males consistently operating at a higher level
than females (Elkind, 1962; McKinnon and Renner, 1971;
Schwebel
,
1975; Douglas, 1977; Piburn, 1977). It is
possible that these other studies had a more homogeneous
grouping of males and females in terms of general ability
and background than was found in this study. In addition,
this study may not be representative of the total college
population in that more females participated and that 22
of the females were nursing students who had been screened
for the program based on their high placement scores. The
age range of these females was from 18 to 53 and the
results from this study indicated that age was significantly
correlated to English usage and vocabulary scores. The
scores increased as a function of age.
The Pearson Correlations of the placement test scores
with the cognitive test scores showed that the female
cognitive total score is significantly correlated r=.44,
p .001 to English Usage while male scores on this same
test correlated significantly at r=.39, p .001. The
male scores in arithmetic also correlated significantly
r= . 45, p^" .001 to the proportions task whereas the
female scores did not reach significance. Algebra I was
significantly correlated for both males r=.57, p .001 and
females r= . 54
,
p^" .001 to the cognitive total.
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The implications of these findings suggest that both
male and female algebra I scores are the best indicators
for the cognitive tasks as measured on this test but that
some consideration should also be given to female abilities
in English as an additional possible predictor to
strengthen the predictive power of reasoning ability in
females
.
Hypothesis III
There Will be no Significant Difference Between
Education Level of Parents to Cognitive Scores
This hypothesis was not upheld. The total score on
the cognitive test for males was significantly related
to the mother's education level at, p^* .05. In addition,
male scores on the algebra I test and the father's education
level were significantly related at p^ .001.
This study suggested male and female differences
regarding parent education levels with the parents of
males having more college education than females. It would
be interesting to see if further research confirms these
findings for community college females or if the differences
found here were an anomaly of the population. Perhaps the
community college offers these females more attractive
career choices in the way of nursing, secretarial, and
dental hygiene.
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Hypothesis IV
The Experimental Group Receiving the Learning Cycle
Will Make Greater Gains as Measured by the
Cognitive Test Than the Control Group
This hypothesis was rejected and no significant
differences occurred when total cognitive scores on the
post test were compared. The control group made signifi-
cant gains at p^ .05 one sub-test item, isolation of
variables
.
The few number of cases represented in the concrete
and formal stages on the post test, however, limit any
valid summations regarding the effectiveness of the
learning cycle.
Ninety-four students, out of a possible 234, took the
post test. The students' comments following the pre-
testing indicated that the test was aversive. The most
common comment was that the students felt they were unable
to solve these types of math problems and many of the
students stated that they avoid doing them whenever
possible. The timing for the post test was deterimental in
that it was given the week before finals and most students
did not attend school on that day. It can be assumed
that the students who did take the post test were motivated
to a higher degree than those who did not and perhaps were
more confortable solving the type of problems contained on
the cognitive test.
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This study should, therefore, be replicated in a
situation in which a larger number of the student popu-
lation takes both the pre and post tests for possibly
a more representative sample of the total population. It
is also recommended that incentives for taking the
cognitive pre and post tests be afforded to the students,
such as additional credit for the course or extra credit
for grading purposes. These procedures should increase
the student's motivation to take both the tests and to
do well.
Each of the three stages were equally represented on
the post test in both the experimental and control groups
with 79% (39 in the experimental and 36 in the control)
falling into the transitional stage. Only 13% (6 in each
group) were formal and 9% (4 in the experimental and 5
in the control) were concrete.
The most interesting effect was not between group
differences but within group differences. Taking into
consideration the low number of subjects, the concretes
in both groups made significant post test gains of 10
points (Standard Deviation 5.4) in the experimental group
and 19 points (Standard Deviation 6.1) in the control
group. The transit ionals in the experimental and control
groups made gains of 6.4 points (Standard Deviation 8.2)
and 9.7 points (Standard Deviation 8.6) respectively.
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The formals made the least gains of all with less than two
point gains and Standard Deviations of 7.6 for the experi-
mental group and a Standard Deviation of 6.1 for the
control group.
These results are similar to the results found in
the Feibel (1979) study in which the greatest change took
place within the concrete reasoners
. Two possible
explanations may be offered regarding these results. A
regression effect may have occurred with the concrete
scores regressing toward the mean and the formal scores
representing a ceiling effect. Another possibility may
be that the instructors for both groups focused their
teaching on the low or concrete students.
The intent of this hypothesis was to determine the
efficacy of using the Learning Cycle to promote formal
reasoning within a General Psychology course which used
a tightly scheduled general lecture format once a week and
two discussion sections as opposed to the ADAPT program
which used an interdisciplinary Learning Cycle approach.
The ADAPT faculty worked together to provide the ADAPT
students with an integrated curriculum aimed at developing
formal reasoning skills.
The Learning Cycle in this study had to be modified
to fit the general lecture format to such a degree that
it was not a valid implementation of the Learning Cycle
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as proposed by Karplus. The topic had to be changed each
week in order to comply with the lecture series even though
the experimental instructors felt the concrete and
transitional student could have gained more by exploring
the invention and application phases of the cycle for each
in more depth. The students in the experimental group
enjoyed the exploration phase which was presented each
Friday as a means of providing concrete experiences with
the topic. They often complained, however, about the lack
of time regarding the invention and application phases
which were essentially covered each Wednesday following the
Monday lecture.
The results of this study may also support the
findings of other research studies (Kuhn and Angelev, 1976;
Feibel, 1979) in that methodology may not make any differ-
ence and that any intervention will tend to produce gains
in concrete reasoning. This suggests that the social and
educational experiences found in a college environment
promote cognitive reasoning skills without any specific
teaching method making a significant difference.
It is recommended that this study be replicated and
that an experimental group be developed without the
general lecture format and that this group be compared to
a control group using the general lecture format . Another
possibility would be to compare cognitive pre and post
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test scores between a college population and a non-college
population with no specific teaching method for the
college population.
The reduced gains for the transit ionals and formats
also suggests that perhaps too much heterogeneity existed
regarding range of abilities within the class sections and
that the instructors in neither group met the needs of
these higher stage levels. The concrete students may
have required more exploration and more time with invention
and application than the higher stage levels. To spend
the required time with the concrete reasoners may have
been deterimental to the higher stage levels in promoting
formal reasoning.
According to the comments of the students as reported
by the experimental instructors, the concrete reasoners
were easily frustrated by the invention and application
phase. According to Piaget, this represented too much
disequilibrium and not enough time to assimilate the new
information before going on to accommodation. Bloom would
say that the students were lacking at the knowledge and
comprehension level and were being forced to higher
levels without completing these first two levels.
The Learning Cycle requires small teacher-student
ratio so that the teacher can promote the student's
activity in his own problem solving. Some heterogeneity
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among the students in their problem-solving ability might
be beneficial but too much heterogeneity may be deteri-
mental since the teacher must have specific goals
regarding the development of critical reasoning skills.
Ambiguous, unessential, or inappropriate questions or
probing only tends to confuse the student as to the task
at hand
.
Awareness of one's own reasoning, according to Piaget,
is very important for self-regulation that leads to formal
reasoning patterns. If teachers provide new reasoning
patterns, then the student does not have to search his
existing repertoire and replace inadequate reasoning
patterns with new ones. The old patterns remain and may
be applied uncritically to the next problem these old
patterns seem to fit.
The conclusion that may be drawn regarding the
implementation of the Learning Cycle in this study is
that the Learning Cycle as defined by Karplus was not
able to be used because of the time restraints imposed by
the Monday lecture. In addition, the invention and
application phases of the Learning Cycle were not easily
implemented due to the heterogeneity of the class.
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Limitations
The results of this study should be considered
according to the following conditions.
The population for this study was drawn from students
enrolled in a General Psychology course at a rural
,
Northeast community college. All of the 1554 full time
students commute to the college which restricts partici-
pation in college activities and diminishes group identity
with the college. The majority of students are native to
the area and come from white lower class and middle class
families. Seventy-five percent of the students work an
average of 10-30 hours a week.
In addition, the college has an open admission policy
and all applicants holding a high school degree are
admitted on a first-come basis.
Half of the student population is enrolled in two
year technology programs aimed at business, secretarial,
and health programs.
Out of a possible 350 students enrolled in the
General Psychology course, 234 volunteered and completed
the questionnaire and cognitive pre-test in September 1980.
This selection by volunteering introduces a bias into the
study since the volunteers may have differed in motivational
and personality characteristics from those students who
chose not to volunteer (Rosenthal and Rosnow, 1975).
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The nature of the study required testing which was
explained to the students prior to their volunteering.
This aspect of the study may have discouraged the 116
students who did not volunteer. Opposition to testing
the students and lack of interest in the research project
by some faculty members may also have reduced the number
of students participating.
The cognitive post test was given the last Monday
of the semester before finals and a considerable number
of students failed to attend the lecture period which
was the designated time to give the test. Faculty
opposition prevented the cognitive test from being
administered during class time. No incentives, in the
form of additional credit for participating in the study,
were offered to the students.
Unhypothesized Findings
Analysis of test instruments . The purpose of this study
was to identify and treat Piaget's cognitive stage levels
in a community college population. The study, therefore,
is both exploratory and experimental in nature. Both
aspects of the study, however, center on the reliable
assessment of Piaget’s theory and to some extent on five
achievement or placement tests.
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The five placement tests used in this study assessed
English Usage, Vocabulary, Arithmetic, Algebra I and
Algebra II abilities. All five tests have reliability
coefficients of 0.90 or better. The tests are easy to
administer to large groups and are easily, objectively
and quickly scored. The placement testing has been in
use at the college for approximately five years with
satisfactory results in identifying students in need of
remedial or developmental courses in English, Arithmetic,
Algebra I and Algebra II.
The Tomlinson-Keasey and Campbell cognitive test is
their attempt to develop an assessment instrument to
identify Piaget's stages of cognitive development. It was
chosen because it could be administered within a fifty-
minute time span and because it centered on concrete and
formal reasoning ability as opposed to preoperational
,
concrete and formal reasoning. The intent of the study
was to assess a large number of students which made a
paper and pencil test more realistic than using the
Piaget and Inhelder clinical interview method.
Considerable controversy surrounds the use of a paper
and pencil test as opposed to the clinical interview
method in assessing cognitive stage levels. This contro-
versy, however, has not deterred the attempts of a few to
develop a valid and reliable paper and pencil test. This
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study has attempted to add to the realibility of the
Tomlinson-Keasey and Campbell test. The significant
Pearson Correlation coefficient on the pre and post test
were r=.74, p ^ .001.
The findings of this study regarding the reliability
of the cognitive test should be used with caution,
however, since the pre-post correlations are based on a
population of 96 students and these may not be a repre-
sentative sample of the total population therefore limiting
the generalizability of the results.
Another possible problem may exist regarding the
scoring procedures suggested by Tomlinson-Keasey and
Campbell. This study found a mean of 44 and a standard
deviation of 11.6. This would suggest that the cut off
for the concrete stage should be 32.4 and not 31 providing
the developers of the test obtained similar standard
deviations. The transitional to formal should perhaps
be set at 55.6 instead of 61 for the same reason.
Validity studies are strongly recommended since the
use of a paper and pencil test as developed by Tomlinson-
Keasey and Campbell may not have construct validity as
proposed by Piaget in the clinical interview method.
Sample results on the paper and pencil test should be
matched to the clinical interview method in order to
verify this aspect of validity. Choosing the same example
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problems as Piaget and Inhelder may provide the necessary
content or face validity.
The implication of this study suggests that the
examples on the paper and pencil test first be validated
by comparing these results to the clinical interview
method for the same subjects. Secondly, more reliability
studies are needed with larger populations and more
stringent reliability measures.
Distribution of Population on All Variables
It has been stated in the literature that a community
college population reflects a wide range of ages, back-
grounds, experiences, and abilities (Cross, 1979). An
analysis of the data from this study supports that state-
ment
.
The age range was from 16-53 years with a mean age
of 21. Although the majority of students fell into the
18-20 year age range traditionally expected in the first
two years of college, the range of this population re-
flected the growing number of non-tradit ional older
students now attending college.
An analysis of the parent education levels of the
students indicates that only 50 percent of the fathers and
40 percent of the mothers have some college education. The
results indicate that if one parent has some college
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education, both parents have some college education. The
conclusion may be drawn that approximately half of the
students have parents with no college education which
makes them the first generation to attempt a college educa-
tion. This may be a reflection of mobility for the lower
class and lower middle class status of the parents. It is
assumed that a majority of the students at private four
year colleges would have parents with college experience.
It is also interesting to note that as age increases, the
parent education level declines which may be a reflection
of the older students’ motivation to obtain a college
education without parental pressure.
Sex differences occur in that more females have
mothers and fathers with college education than do the
parents of males. This may be due to either a cultural
bias or economics in that college education parents with
more than one child may want a daughter to have a college
education but settle for a less expensive community college
for her and seek more expensive four year colleges for
sons. Another possibility may be that the two year
technical programs are more acceptable to college educated
parents for daughters than for sons.
The results of the five placement test scores
incidate that a majority of the students in this study
were below the national norm for these abilities. The
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most outstanding deficit was in the area of vocabulary
skills in which 96 percent of the students were below
average. A deficit in vocabulary skills can result in a
cultural and comprehension gap between a college educated
instructor plus the text and the student. The experiences
of being exposed to a richer vocabulary by being enrolled
in college may improve the students' vocabulary and
comprehension. It may also result in considerable
frustration to the student.
The results of the English Usage test indicated with
85 percent of the students operating below the national
norm. These skills are required for most college courses
and a student lacking these abilities will have difficulty
successfully competing in class discussions and written
assignments unless the classes are conducted at the
concrete level.
The math scores are more representative of national
norms with 51 percent falling below the mean on arithmetic
and 40 percent falling below the national mean on Algebra
I. The Algebra II scores indicate 57 percent of the
students are below the national mean; however, this
percentage represents only half of the students taking the
placement tests. The other half were unable to complete
any of the answers to the Algebra II test. These findings
suggest that students enrolled in the business technologies
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program may have considerable difficulty completing the
course requirements without these math abilities.
The. implication of these placement test findings
suggest that a majority of these students require or could
be helped with courses aimed at developing these skills.
Many community colleges have remedial or developmental
courses in English and math aimed at ameliorating these
deficits. It is doubtful, however, that these programs
are plentiful enough to meet the need. In addition,
little or no attempt is made to limit a student lacking
in basic English, vocabulary, and/or math skills from
enrolling in other college level courses such as history,
business or science.
The results of the cognitive pre-test scores sub-
stantiate previous studies and Chiappeta's review in that
most adolescents and young adults have not acquired
formal thought (Chiappeta, 1976).
The stage distribution by percentage in this study
indicates 12.8 percent were concrete, 79.5 percent transi-
tional, and 7.7 percent formal. Although McKinnon and
Renner (1971) found 50 percent of 131 first year college
students operating completely at the concrete level, this
study reflected more the findings of Schwebel's 1975 study.
Schwebel found 63 percent operating at the early formal or
transitional stage.
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Previous studies have also indicated a hierarchy of
difficulty on the acquisition of formal thought processes.
Roberge and Flexer (1979) found the order of three
operational skills from easier to most difficult was:
(1) combinations, (2) proposition, and (3) proportions.
A breakdown of the sub-test items in this study
showed the following rank order from easiest to most
difficult: (1) abstractions, (2) analogies, (3) isolation
of variables, (4) proportions, (5) combinations, (6)
probability, and (7) correlations (most difficult).
The possible causes for these contradictory results,
in addition to differences in methodology, have been
suggested by Bady ( 1978 ).( 1) Bady states that more than one
test item should be used for determining stage level for
any one task or ability. (2) The student's cognitive
style should be taken into consideration, and (3) the
student's familiarity with the content of the problem
and the task itself will effect the responses.
This study used the one test item approach for each
task ability and no consideration was given for cognitive
style. Further research studies should focus on these
aspects of using more test items and comparing cognitive
style to cognitive reasoning.
It is interesting to note that familiarity of content
may have been operating in this study in respect to the
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abstraction test. This test proved to be the least
difficult of all the test items with 76 percent achieving
formal scores.
The abstraction test required manipulation of simple,
ordinal numbers, letters of the alphabet and comprehension
of simple vocabulary words. It would appear that the
task of using and applying abstract relationships among
words and numbers is more often encountered in every day
experiences than performing abstract correlations or
probability
.
The conclusions which may be drawn here is that the
adult subject will be capable of performing at the formal
level if the task and/or the contents of the task are
sufficiently familiar.
The heterogeneity of a community college population
is evident in the results of the Analysis of Variance
between the 13 General Psychology class sections and the
variance within the 13 classes as measured by the Cochran
C test
.
The difference between class sections was significant
at p^ .05 on seven of the 17 variables. The implication
of this finding for educational practices bears on the
efficacy of a teaching format that uses a team taught
common lecture once a week and two class discussion
sessions. It would seem that the higher ability
classes
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should benefit from more discussion and perhaps more time
on a particular subject.
The most troublesome area, however, derives from
within group variance for each of the 13 class sections.
The results of this study indicate significant within
group variance on all the placement tests in addition to
the isolation of variables, correlations, abstractions,
and probability items on the cognitive test.
It was this issue that Cross (1978) addressed when
she stated
the shift of higher education is from the selective
process of choosing homogeneous young people, who
have already demonstrated their ability to learn
what colleges had to teach, to an open admissions
policy and a heterogeneous group . . . with a wide
variety of academic skills.
. .
Cross claims the expansion of community colleges and open
admissions as a means of educating the masses may be
failing because college policies and college faculty are
still geared to the homogeneous, high ability groups of
years past
.
Implications from this study, suggest that a community
college instructor would have to do one of three things:
(1) teach to the lowest group and leave the higher groups
unchallenged; (2) teach to the middle and fail the lowest
group in addition to leaving the higher group unchallenged;
or (3) teach to the highest group and fail a majority of
the lower students.
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The results of this study indicate that both the
experimental and control instructors were more effective
with the concrete level group. These groups showed the
greatest gains. It would appear that the instructors
focused their attention on the lower groups since the
formals group made no gains and on some sub—tests
regression occurred.
Recommendat ions
The findings and conclusions presented in this Chapter
have implications for post secondary education including
students, counselors, teachers, placement testing pro-
cedures and curriculum development. It was shown in this
study that a majority of the students reflect a wide range
of ability. A majority of the students were not formal in
their reasoning ability and that there was some overlap
between placement scores and cognitive scores. The use
of the Learning Cycle as modified in this study proved to
be ineffective in promoting formal reasoning ability when
applied by individual teaching within a particular course
content and not associated within a multidisciplinary
program. The method proved to be ineffective because of
time restraints in following a general lecture format
which altered the Learning Cycle in that not enough time
was allowed for the self-regulated phase of the cycle.
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Formal reasoning ability was discussed in Chapter I
as a guide to determine ability levels and teaching
techniques. With this in mind, the findings obtained from
the research in this study have the following implications
for post-secondary education.
1. For counselors and students: It is recommended
that counselors and students become aware of the student's
current level of reasoning ability and course requirements.
Mutual planning and selection of courses should be made
based on the student's current ability needs so that
success can be maximized if critical reasoning are
important in the course.
2. For Placement Test Procedures: Placement testing
in math and English should be an integral part of a
community college program and that perhaps the testing
should be expanded to include an assessment of reasoning
ability. The test scores should be used to advise
students into appropriate courses which are designed to
develop the required skill.
3. For Teaching and Curriculum: It would appear from
this study that the modified Learning Cycle or no particular
teaching method is more effective than another within any
one individual course with concrete reasoners. The
possibility remains, however, that the Learning Cycle,
within a multidisciplinary program such as ADAPT, may
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be more effective in developing reasoning ability when
the students are grouped accordingly. This approach
could have the advantage of a more homogeneous grouping
geared to the pace and cognitive level of the group. The
academic program would, therefore, adjust to the needs
of the student instead of the students having to adjust
to the academic and scheduling needs of the institution.
Possibilities for Future Research
In reviewing the findings and limitations of this
study, it became apparent that additional research is
needed regarding students' ability level and post-secondary
teaching practices.
1. The seven sub-test items on the Tomlinson-Keasey
and Campbell paper and pencil test should be compared to
the clinical interview method for logical validity
purposes. In addition, sub-test items #2 and #7 should be
deleted to improve reliability coefficients.
2. Larger samples for pre and post testing are
needed for concrete and formal stage levels.
3. The Learning Cycle should be implemented using
a homogeneous vs. heterogeneous groupings for all three
stage levels.
4. Cognitive test results should be compared to
performance in a particular course requiring abstract
reasoning capabilities.
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Appendix I i
Directions
:
This booklet consists of seven tasks, one on each page.
As you complete this booklet please answer each question as
completely as you can, explaining the reasoning behind your
response. No specific knowledge is necessary to solve these
problems; the idea is to see the sort of reasoning you use.
Be careful not to spend too much time on any one question.
The questions do not have to be answered in order; that is,
you may answer the one you find easiest first and proceed to
the next one regardless of order. This is not a timed exer-
cise but should take you about 50 minutes to complete.
Complete written explanations of how you determine each
answer are more important than the answers themselves.
************************************************************
seven
1 .
2.
cognitive tasks in this booklet are as follows
Metric distance
Chemicals
3. Flexibility of rods
4 . Ten analogies
5. Mice
6. Abstractions
7. Coin toss
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Page 1
Metric Distance
As you're driving along one day, you see a sign that says:
Townsville
5 Miles
8 Kilometers
There is also a sign reading:
Cityville
28 Kilometers
How many miles is it to Cityville? Show your calculations
and explain in words how you figured out the answer. (This
problem does not require any knowledge of the metric system.)
Please proceed to the Chemicals task on page 2
.
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Page 2
The Chemical Task
This task involves combining chemicals to yield a red
color. You are given four odorless, colorless liquids
and a fifth beaker containing an activating solution.
This activating solution (g) is always necessary to
obtain the red reaction. Your task is to figure out
which of these chemicals in combination with the activat-
ing solution (g) will yield the red color.
Write down all of the tests that you would conduct to
find the red color. The order in which you combine
chemicals is not important and the amount of each
chemical used is not important. You may assume you have
an endless supply of test tubes to use in this task.
Please proceed to the Flexibility of Rods Task on page 3
.
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Page 2
Flexibility of Rods
You are working on a problem involving flexibility of rods and are
trying to figure out which is more flexible, long or short rods. You
are working with the following rods.
1.
Which two rods can you compare to find out if long rods bend more
than short rods? Why did you choose those two rods to compare?
Are there any other comparisons that would be helpful?
2.
Could you compare rods 6 and 7 to see if long rods bend more than
short rods? Why or why not?
3.
What rods would you compare, to find out If brass rods bend more
than steel rods? Why did you choose those two rods to compare? Are
there any other comparisions that would be helpful?
4.
Could you compare rods 2 and 8 to see if brass rods bend more than
steel rods? Why or why not?
Please proceed to the Ten Analogies on page 4.
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Page 4
Ten Analogies
Examine Figures A and B. Then, look carefully at Figure C.
From the five choices select the one which has the same
relationship to Figure C as Figure B has to Figure A.
In other words, A is to B as C is to ?. Place the number
of your answer in the column on the right.OOO © ® © © ®
11 ononon —
2
. @©[U 00EEE]
3 •
4. V) 44^ V
5 SQa a v a a a
«• o ®o ^ $ * $ * $
7 . °|l ||*
f i uunoQQ
9. \/,c
10. w WW\7
OOO © ® © © ®
’’Please proceed to the Mice task on pac,e 5
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Page 5
Mice
A farmer was observing the mice that live in his field.
He discovered that all of the mice were either fat or thin.
Also, all of the mice had either black tails or white tails.
This made him wonder if there might be a relation between
the size of the mice and the color of their tails. In other
words, could you predict tail color from size and vice versa?
So the farmer decided to capture all of the mice in one part
of his field and observe them. Below are the captured mice.
So you think there is a relation between the size of the
mice and the color of their tails?
YES NO (circle one)
(1) Please explain your choice.
(2) Suppose the farmer’s conclusion about the mice was that
being large and having a black tail are related. How many
confirming cases are found in his sample?
How many disconfirming cases?
Please proceed to the Abstraction Task on page 6.
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Page 6
Abstraction Task
The numbered items below are incomplete. Each blank
_
calls
for either a number or a letter to complete the item. Fill in
the missing parts for each item. Every line is a separate item
Take the items in order, but do not spend too much time on any
one
.
(Please mark answers on this test.)
(1) 12 3 4 5
(2) white black short long down
(3) AB BC CD D_
(4) Z Y X W V U
(5) 12 3 2 1 23432 34543 4 5 6
(6) NE/SW SE/NW E/W N/_
(7) escape scape cape
(8) oh ho rat tar mood
_ _
_ _
(9) A Z B Y C X D
(10) tot tot bard drab 537 _ _ _
(ID mist is wasp as pint in tone - -
(12) 57326 73265 32657 26573
(13) knit in spud up both to stay - -
(14) Scotland landscape sea:-' :c.v. ee
(15) surgeon 1234567 snor I "• - " .
(16) Tam tan rib rid rat raw . —
(17) Tar pitch throw saloon t ur i o>.. fee tip end
(18) 3124 82 73 154 46 13 _
(19) lag leg pen pin big bog
nob
—
(20) two w four r one c
throe
_
meals
* Please proceed to the Coin io
page 7.on
183
Appendix! viii
page 7
The Coin Toss
A game Is played with 20 disk shaped "coins." To identify the sides
of these disks, one side is marked with an X. the other with an 0. Two
1. A single marked disk is flipped into the air and allowed to come
to rest on the top of a flat table. If you keep a running record of the
number of X's and 0's
,
what would you predict the outcome to be? Explain
your answer
.
2. Twenty marked disks are thrown into the air at the same time.
How many X's and O'
s
do you predict for this experiment? Explain your
answer.
3. During four consecutive throws of all 20 disks, the following
distribution of X's and 0's were found ;
15 X's 0 X’s 5 X's
|
|
12 X's I
5 0's 20 O'
s
15 O'
s | |
8 O' s
Throw 1 Throw 2 Throw 3
*
j Throw 4
A. If you continue to throw the 20 disks, recording the number of
X's and 0's each time, which of the four distributions shown above
would you expect to occur first? Second? Third? Fourth?
B. Which of the distributions would be most difficult to obtain
again? Approximately how many throws might be necessary before the
distribution was obtained? Explain your answer.
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GENERAL PSYCHOLOGY FALL 1980 APPENDIX II i
LEARNING CYCLE #1 SCIENTIFIC METHOD
OBJECTIVES :
1. To introduce problem solving techniques using
scientific method approach.
2. To introduce the concept of observation, description,
(Operational Definition and Measurement) identification of
variables and hypothesis formation.
3. To introduce deductive vs inductive reasoning.
4. To be able to separate and control variables.
EXPLORATION ACTIVITY :
The instructor tosses out 3 balls of varying size, color
and texture. Students throw balls back and forth within the
class which provides concrete experience.
INVENTION :
Students are asked to describe the three balls. Differ-
ences and similarities were identified. Variables were identi-
fied. Hypotheses and theories were generated regarding the
action of the three balls based on their similarities and differ-
ences .
APPLICATION :
Homework assignment:
,
1. Explore and operationally define a problem.
2. Generate a hypothesis regarding the problem.
3. Plan an experiment to prove your hypothesis.
Identify as many contributing variables as
possible regarding the problem.
4 .
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GENERAL PSYCHOLOGY Fall 1980
Week #2 THEORIES OF PERSONALITY
Review: Scientific Method
Objectives :
1. To introduce classification skills in Psychology
by comparing and contrasting different theories of Personality.
Theories introduced: Psychoanalytic, Humanistic, Behaviorism.
2. To identify the similarities and differences between
these theoretical approaches.
3. To clarify the basic assumptions of each of the
theoretical approaches.
Exploration Activity :
Recall personal experiences in which you have used or
seen these theories used.
Invention :
Compare the theories as to how they are similar; how
they are different. Identify the problem and the hypothesis
for each of the theoretical approaches.
Application :
Fill out the Roger's Self-Inventory. Apply the
theories to the results of the inventory. (How would each
theorist explain the personality score?)
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GENERAL PSYCHOLOGY Fall 1980 Week #2
THEORIES OF PERSONALITY
Assignment : Fill out the Roger's Self-Inventory. Apply the
theories to the results of the inventory. (i.e. How would
each theorist explain the personality score?)
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GENERAL PSYCHOLOGY Fall 1980
Week # 3 DEVELOPMENTAL PSYCHOLOGY
Review: Theories of Personality
Objectives :
1. Identification of relevant variables to human
development.
2. Classification of variables into environmental vs
genetic variables.
3. Identification of developmental variables of the
three theories.
4. Identify stage vs non-stage theories.
Exploration :
Explore own childhood. Identify and describe a
significant variable (positive or negative or both) that you
feel has had an effect on your development.
Invention :
Identify the classification of the variable as environ-
mental or genetic. Is there a critical stage regarding this
variable? Which theory considers this variable as important?
How does the theorist label this variable?
Application :
Using Freud, Erikson, and Piaget, program the super or
perfect child to the age of 8 by listing the objectives or
achievements you expect your child, to meet at the ages of
2, 5, and 8. How would you raise this child according to
these theories? What is most important to each?
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Week #3 GENERAL PSYCHOLOGY Fall 1980
Developmental Psychology Assignment : Using Freud, Erikson,
and Piaget, program the super or perfect child to the age of
8 by listing the objectives or achievements you expect your
child to meet at the ages of 2, 5, and 8. How would raise
this child according to these theories? What is most import-
ant to each?
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Week #4 GENERAL PSYCHOLOGY Learning Theory
OBJECTIVES :
!• Identify differences and similarities between
Classical, Operant, and Social Learning Theory.
2. Clarify the hypotheses for each of the above.
3. Operationally define and identify types of
conditioned response, unconditioned response,
reward, punishment, shaping, higher order learning,
primary and secondary reward, and schedules of
reinforcement.
4. Identify simulus/response as independent and
dependent variables.
Exploration activity :
1. Demonstrate classical conditioning.
2. Demonstrate operant conditioning.
3. Demonstrate social conditioning.
4. Demonstrate schedules of reinforcement, generaliza-
tion, discrimination.
INVENTION:
1. List and identify as many rewards as possible.
2. List and identify as many punishments as possible.
3. Categorize these according to social, physical,
and/or psychological.
4. Classify according to primary and secondary reinforce-
ments .
5. Using the example of toilet training a 2 year old:
identify independent variable, explain according to
operant and/or social learning theory, identify
dependent variable, identify shaping behavior, what
other variables might be involved?
Homework assignment
Using the three approaches; (classical, operant, and
social), explain the three case studies: (See assignment
sheet)
.
Case of Little Albert, The Exhibitionist, and The Trial.
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PHYSIOLOGICAL PSYCHOLOTY HOMEWORK ASSIGNMENT Week #5
Problem Solving:
"Research shows low socio-economic status is related to low
intelligence"
.
The problem is why is the lower the socio-economic status
the lower the level of intelligence?
Using the following variables from the brain and nervous system
(physiological psychology) answer the three questions.
The relevant variables are:
1. Development of the child does not take place completely
at birth. We develop increased capacity to learn as we
develop
.
2. The number of neurons, synapses and amount of myelin
sheath grows as development occurs.
3. Myelin sheathing formation is dependent upon protein
intake
.
4. Neuro-transmitters like serotonin are dependent on
carbohydrate intake.
Using the above variables from physiological psychology answer
the following:
1.
What is the cause and effect relationship among these
variables and intelligence?
2.
What is the cause and effect relationship between
these variables and low socio-economic status?
3.
Develop an hypothesis that explains the relationship
between low socio-economic status and low intelligence
based on these neurological variables.
Option: Develop an experiment designed to prove your hypothesis.
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Sensation GENERAL PSYCHOLOGY Week #6
OBJECTIVES:
1 . To be able to identify the different lobes with
specific functions or behaviors: i.e., visual,
auditory, motor, and long term memory and/or
decision making. (Personality)
2. Be able to diagram the eye and ear as examples
of changing energy into nerve impulses. (Trans-
duction)
3.
EXPLORATION:
To be able to conclude that the senses are dependent
on each other for total information.
1 . Demonstrate blind, deaf and tactile experiences.
2.
INVENTION:
Demonstrate the uniqueness of individual sensation.
1 . Lecture. The lecture will diagram the eye and ear.
An explanation of transduction, the changing of
energy into nerve impulses will be given.
2. Read text. The text provides additional information
about the eye and ear. It also provides examples of
different phenomena regarding sensation such as near-
sightedness, farsightedness, Eidetik memory (photo-
graphic memory)
,
depth perception, pain tolerance,
sensory deprivation, and taste.
APPLICATION: No homework assignment, to be explored in class.
1 . How can we conclude that sensation is an individual
experience. Is reality a phenomenological experience?
(i.e., Does reality exist and if it does, how common
is it?)
PREPARE FOR HOUR EXAM ON OCTOBER 17. The exam will cover:
Scientific Method, Theories of Personality, Theories
of Development, Learning Theory, and Brain and Nervous
System.
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Perception GENERAL PSYCHOLOGY Week *7
OBJECTIVES ;
To be able to:
1. Define the differences between sensation and
perception.
2. Define the difference between physical handicap
and perceptual handicap.
3. Identify the variables that effect perception:
A. Attention, proximity, novelty, intensity.
B. Perceptual set, expectancy based on past
experiences, and motivation.
4. Identify the innate factors in perception:
A. figure/ground, closure; continuity, grouping,
and constancies.
5. Explain how the experiences in chapter 4 may alter
perception; sleep, fatigue, drugs, caffeine, alcohol,
nicotine, and stress.
EXPLORATION
:
1. Demonstrate reverse mirror image and visual illusion
Why is it so difficult? Identify different variables
effecting ability to perform task?
2. Explore experiences which you may have had under
altered states of consciousness.
INVENTION:
Lecture and text. (Chapters 3 and 4)
APPLICATION :
Write about an experience in which you mis-interpreted
a sensation. Apply the variables found in the objectives #3
(A and B) and #5.
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Motivation GENERAL PSYCHOLOGY Week *8
OBJECTIVES
1. Define, describe and compare the different levels
of Maslow's Theory of Heirarchy of Needs.
2. Define the different variables involved in the
principle of homeostasis and satiation. (push theory)
3. Define the variables involved in the principle ofhigher order needs. (pull theory)
4. Describe the three types of motivational conflicts,
(approach-approach, approach-avoidance, avoidance-avoidance)
EXPLORATION :
Develop personal examples of each level in Maslow's Theory.
What is the level of satisfaction for you? Do you have conflicts
between different need levels? Describe several.
INVENTION :
The text and the lecture describes the concepts in the
above objectives. Become familiar with these concepts. You may not
totally comprehend them but at least be able to name them.
APPLICATION :
Apply the following to the 4 examples.
1. How does Maslow's theory apply to the situations? What levels
or needs are being appealed to?
2. Of the three types of conflicts, which one or ones are involved?
3. Using satiation as a variable, how could the conflicts be resolved?
I. President Carter has stated that preventing the spread of nuclear
weapons and getting the hostages home from Iran are two of his major
concerns and objectives.
II. Governor Reagan has stated that he would build up our defense
forces. America is week militarily and therefore not respected. In
addition, Reagan has promised to cut taxes and get government out of
our personal lives.
III. Problem: You are out for a boat ride with someone you love.
Two children, ages 2 and 4, are along for the ride. They are not
your children. The boat sinks suddenly while 3 miles offshore.
There are no life preservers. No wreckage, no other boats or means
of survival around. The three other persons cannot swim but you are
a good swimmer. They are drowning. You do not have time for lengthy
coqnitive decisions. Which levels of Maslow's hierarchy will guide
your actions? What are the conflicts?
IV. Use your own experience from the misperception assignment last
week
.
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EMOTIONS GENERAL PSYCHOLOGY Week #9
Objectives :
Memorize and be familiar with the following:
1. Schactner
' s Cognitive Theory of Emotion. (Lecture and
text)
2. The role of physiology in emotion. (i.e., autonomic
nervous system, limbic system, external aspects of emotion)
.
(Review Ch. 2 and take careful notes during the lecture.)
3. The role of conflicts in emotion.
4. The types of psychogenetic disorders. (Lecture and text)
EXPLORATORY ACTIVITY
The GSR will be demonstrated in class in order to observe
physiological reactions to stress and non-stress. The life
stress list and the semantic differential will be used to
explore emotional states.
INVENTION :
Read the text and ATTEND THE LECTURE PLUS TAKE CAREFUL NOTES
Write down any concepts, ideas, words, etc., that you do not
comprehend from both the text and lecture.
APPLICATION:
To be announced in class on Wed.
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ABNORMAL GENERAL PSYCHOLOGY Week #10
OBJECTIVES
:
1. Be able to list and describe the labels and behaviors
for each of the three categories: normal-defense mechanisms,
neurotic, and psychotic.
2. Be able to apply the normal, neurotic, psychotic
continuum concept to human behavior.
3. Be able to apply a theoretical model to explain the
cause of abnormal behavior. (i.e., Behaviorism, Psychoanalytic,
Humanistic, Physiological).
4. Be able to describe the three ways of defining abnormal:
personal distress, social norm or cultural norm, and interpersonal.
EXPLORATION:
Recall personal experiences in which you can identify behaviors
which exemplify the three categories: defense mechanisms, neurotic,
psychotic. These examples may be personal knowledge through stories
presented on TV, newspapers, or personal experiences.
INVENTION:
The text and lecture describe the concepts in the above
objectives. Become familiar with these concepts. Memorize when
necessary so that immediate recall is possible. Anything that is
not clear should be discussed in class.
APPLICATION
When problem solving is applied to the analysis of behavior
,
a somewhat different approach must be used as compared to the
experimental method we have been using throughout the semester
.
The experimental method uses inductive reasoning or problem
solving, and the purpose is to prove the hypothesis. (Does the
cause and effect relationship hold?) In the analysis of abnormal
behavior, we start with the effect, that is, we are given the
abnormal behavior and must work backwards or deductively. The
homework assignment is on the following page. You are being
asked to analyze the case history according to the following:
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1. Conclusion : Place John L. in one of the three categories.
2. List and describe the behaviors that make you believe he is
in that category. Isolating Variables . 3. Develop an
Hypothesis as to the cause of this behavior. 4. Define the
problem.
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THERAPY GENERAL PSYCHOLOGY Week #11
OBJECTIVES
:
1. Be able to distinguish the similarities and differ-
ences between the therapies.
2. Know the methods of each therapy discussed in lecture
and text.
3. Know the characteristics of a therapist.
EXPLORATION:
Role play a therapy in small groups and pairs. Identify
the therapy being used.
INVENTION:
Lecture and text plus class discussion.
APPLICATION:
Review the case of John L. and recommend a therapy for
John L. Why do you think this therapy will work with him?
Describe what the therapist will do in this therapy. Be sure
to include the model for the therapy. (i.e.. Humanistic,
Behaviorism, etc.) Do you think this therapy will be effective?
Why? (or why not). Have you considered John L’s wife?
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INTERPERSONAL and SOCIAL GENERAL PSYCHOLOTY Week #12
OBJECTIVES:
1. What are the characteristics of effective inter-
personal relationships and communications?
2. Be able to describe and define a role model, social
norms and values.
EXPLORATION:
Re-take values test. Have your values changed in one
semester? Using Fitt's model, break into small groups of 4
and discuss values and changes in values.
INVENTION:
Lecture and text plus class discussion.
APPLICATION:
Using the values test, describe your values in terms of
social norms, role models, and social values. Describe any
value differences between the first time you took the test and
the second taking of the test. Why did or would these values
change? If they did not change, why wouldn't they according
to the concepts of social norms and values?
APPENDIX III
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INFORMED CONSENT APPENDIX III i
Research Permission Form
A research project pertaining to community college
instruction is being conducted at Cape Cod Community College
as part of a national study.
You are being asked to voluntarily participate. The
research design calls for certain test information and some
personal data. Information about you will be computer coded
for analysis as one member of the group using your student
ID number. Only essential researchers on this campus will
have access to both your name and number. You will never be
identified by name in any published or unpublished results.
Information about you will not become part of your academic
or college record and will not affect your grades in any way.
You have the right to refuse to participate if you so
choose.
In addition to the data on the following form, you will
be asked to take two tests at the beginning of the semester
and repeat them at the end of the semester. Should you decide
to participate and then decide to withdraw before the end of
the semester, it is vital that the second set of tests be
completed. Please see your Psychology Instructor and arrange
to take the tests.
I have read and understand the Informed Consent Statement
above and agree to the uses of data indicated therein - please
sign your name below and proceed with the Questionnaire.
I _, agree to
participate in the research design outlined above.
ate: My Student ID number is
PROJECT ALERT
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COGNITIVE PRE-TEST AND POST-TEST
Scoring and Rationale for Formal Operational Assessments
C. Tomlinson-Keasey Thomas Campbell
University of California - Riverside Illinois Central College
I PROPORTIONALITY
Various tests of proportionality have been used by Robert
Karplus and his colleagues to distinguish between concrete and
formal thinking. The version of proportionality used in the
present test is based on recipe conversions and hence should be
conceived of as the kind of problem one encounters on a day to
day basis. In addition, most college students do not have a
ready conversion from milliliters to cups; hence this problem
demands logical operations rather than a subject's memory of
conversion factors. The scoring of this item is based on
earlier proportionality problems used by both Wollman and
Karplus (1974) and Campbell (1977). Scores range from 1 to 5
as follows:
Score General Reasoning Necessary Acceptable and/or
Common Responses
5 Subjects use A/B = C/D reasoning Subject must have
the correct answer
Subjects can also use B/A = D/C, to receive full credit
A/C = B/D, or C/A = D/B reasoning.
4 Subjects find A/B ratio and use Subjects who give full
it to find answer by multiplica- ratio and then make an
tion.* At this level subjects error are given a score
typically find some convertible of 4.
unit from the first recipe and
apply it correctly and logically
to the second recipe.
*Subjects may find A/B ratio and
use it to find the answer by
multiplication and/or division .
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Score General Reasoning Necessary Acceptable and/or
Common Responses
3 Subjects attempt ratio but fail
due to inversion or other im-
proper algebra.
Subjects show correct
given or there is no
attempt at doing the
computation
.
ratio but no answer is
Subjects begin logically but
fail to carry logic through.
Subjects show 1 cup =
180 ml but cannot pro-
ceed.
Subjects attempt use of past
knowledge of conversion units
rather than applying given
information
.
2 Subjects use addition, sub-
traction, multiplication, and/or
division of incorrect elements
demonstrating no logical under-
standing of the problem.
1 No answer; guess given with no
understanding or explanation
attempted.
II SYSTEMATIC SEARCH
This task was adapted from Inhelder and Piaget (1958)
and the scoring procedure is similar to that used by Leskow
and Smock (1970). The task yields two scores, the total
number of different combinations produced (NP) and an assess-
ment of the strategy used by the subjects to generate combina-
tions ( IMC )
.
Scoring
NP For this score simply count the total number of different
combinations produced. If subjects give a very general state-
ment like, I would try all the possible combinations without
specifying tests, give them a 4 on NP and a 2 for IMC.
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III ISOLATION OF VARIABLES
This task requires subjects to separate variables and
give explanations for the necessity of isolating variables.
Questions 1 and 3 on page 3 of the test instrument are scored
0 through 4 according to the following criteria: Score 0 if
the subject’s choice of rods does not test the characteristic
in question. For example, the choice of two long rods cannot
tell a subject anything about long versus short rods and
should be scored 0. Score 1 if the subject's comparison tests
the appropriate characteristic but does not control for either
diameter or material. Score 2 if the subject's comparison
holds one additional variable constant. Score 3 if the subject's
comparison holds both other variables constant and is an appro-
priate test for flexibility. Score 4 if the subject suggests
multiple appropriate tests. In Question 1, for example, subjects
can appropriately compare rods 1 and 2, 3 and 4, 5 and 6, 7 and
8. A score from 0-8 can be obtained by adding the scores to
these two questions.
Questions 2 and 4 require a subject to explain why separa-
ting variables is important. To receive the maximum number of
points on these questions, a subject must resist a suggestion
which does not separate variables and explain why the suggestion
is not appropriate. A score of 0 is given if the subject agrees
that the suggested test is an appropriate one. Score 1 if a
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subject rejects the test but doesn't offer an adequate explana-
tion for the rejection. Score 2 if the subject rejects the
counter-suggestion and mentions the necessity of the other two
dimensions being the same. A score from 0-4 can be obtained
by adding the scores to these two questions. A sum score on
isolating variables will then range from 0-12.
1. Points should be given for correct general state-
ments. For example, an answer like the following
for #1 would score 2 points.
"Take one long and one short from either
brass or wood"
2. If the subjects give an irrational reason to any
question, even though the answer is correct, points
should not be given.
3. For questions #2 and #4, any indication that the
reason that the suggested test is inappropriate is
due to the difference in size — (for example,
answers like difference in diameter, thickness, or
bigness) should score points.
IV ABSTRACT TRANSFORMATIONS
The analogies used were adapted from Friedberg (1967)
and allow some assessment of the subjects' ability to trans-
form abstract kinds of relationships. The answers are listed
below. Subjects receive scores from 1 to 10 based on the
number of correct responses.
iv
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1. A 6. D
2. D 7. E
3. B 8. E
4. C 9. C
5. D 10 . D
V CORRELATION
This task was adapted from Inhelder and Piaget (1958)
and Adi, Karplus, Lawson and Pulos (in press). Two scores
are to be obtained from the correlation task. The first
focuses only on the written explanation provided in Question 1;
the second, on the numbers given in Question two.
1. To score the explanations provided for Question 1, Karplus
has provided eight categories. Subjects receive a score from
1 to 8 depending on the sophistication of their responses.
Score 1 — if the conclusion is based on a qualitative descrip-
tion of events "There is no relation because there are fat rats
with black tails and fat rats with thin tails." "I don't know,
there are some of each kind."
Score 2 — if the conclusion is based on a quantitative descrip-
tion of the events, "I think there is no connection, there are
16 fat rats with black tails and 6 with white tails, and there
are two thin rats with black tails and 6 with white tails."
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Score 3 -- if the conclusion is based on a comparison of the
number of events in two cells, "There is a relationship, because
there are 16 fat rats with black tails and only 6 fat rats with
white tails." "There seems to be a connection because there
are more fat rats with black tails than with white tails."
Score 4 — if the conclusion is based on an implicity comparison
of the number of events in two pairs of four cells, "There is a
relationship because there are more fat rats with black tails
than fat rats with white tails and there are more thin rats
with white tails than thin rats with black tails."
Score 5 — if the conclusion is based on a single probability,
"It looks like there is some sort of relationship. There is a
15/20 chance of being fat if they have black tails." "There is
probably a correlation since 6 out of the 8 thin rats have white
tails.
"
Score 6 — if the conclusion is based on an identification of
two ratios, "There seems to be a relation because in the group
that have black tails the ratio is 15 fat to 2 thin and, in
the group that have white tails, the ratio is 6 fat to 5 thin."
Score 7 — if the conclusion is based on a comparison of two
probabilities or percentages, "The black tails go with fat rats
because 15/20 of the fat rats have black tails and 2/8 of the
thin rats have black tails and 15/20 is more than 1/4."
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Score 8 if the conclusion is based on a comparison of
the number of confirming cases (a+d) to the number of dis-
continuing cases (b+c) and to the total number of cases,
"Yes, there is a connection. Out of 28 rats, 15 fit the
notion that fat rats have black tails while only 8 of the
28 do not fit."
2. Scores on the confirming and disconfirming item are deter-
mined as follows:
Score 1 — if the subjects show no ability to respond to the
question
.
Score 2 — if the subject is able to count as confirming cases
the fat rats with black tails but errs on the disconfirming
count
.
Score 3 — if the subject is able to count the fat rats with
black tails as confirming and the other three kinds of rats as
disconf irming
.
Score 4 — if the subject is able to count the fat rats with
black tails as confirming and the two middle categories (fat
rats with white tails and thin rats with black tails) as dis-
confirming, but has failed to consider the thin rats with
white tails at all.
Score 5 — if both confirming (22) and disconf irming (8) cases
are counted correctly.
Note: Answers of 16 confirming and 6 disconf irming
should be counted as only referring to the fat rats, and hence
scored a 2.
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VI ABSTRACTIONS TASK
This task was adapted from the Shipley Institute of
Living Abstraction Test.^ As in the analogies task, multiple
kinds of transformations of information are necessary to solve
these problems. The total number of correct responses is
counted yielding a score from 0-20.
1 . 6 6. S 11. ON 16. HIT
2. UP 7. APE 12. 65732 17. BOARD
3. E 8. DOOM 13. AT 18 . 6
4. T 9. W 14. GOAT 19. RUB
5. 54 10. 735 15. 36425 20. R
VII PROBABILITY
The final task assesses the subjects' ability on a prob-
ability task. Scores are given to each of the segments of the
task as follows:
1. Score 1 if subjects respond 50% or approximately 50%.
Score 1 additional point if the subject's response includes
the information that it would take a large number of throws
for the distribution of X's and 0's to approach 50%. Any
other responses to the problem are scored as zeros.
2. Score 1 if the subject responds 10 X’s and 10 0's or
approximately 10 and 10. Add 1 additional point if the
subject's response includes the information that it would
take a large number of throws for the distribution to approach
10 and 10 .
All other responses are scored zero.
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3A. Score 3 for the following order 4, 3 and 1, 2.
Score 2 for either 4, 3, 1, 2 or 4, 1, 3, 2.
Score 1 for all other answers.
3B. Score 1 if subject responds that square 2 is the least
likely
.
All other responses should be scored zero.
If the answer to 3B shows any attempt to figure out the
number of throws in a logical way, an additional point is given.
Examples: 2 20 or 1/2 " 1/2 " . ...1/2
2 q-
A sum of the scores
on the various sub-parts of the probability test will yield a
score from 1-9.
1 & 2. Answers like "in the long run they would average
out" would score an additional point.
3. Score 1 point for all logical attempts to find the
correct answer.
20 ,
3B. 2 is approximately 1 million, so an answer o.
"a chance out of a million" would score an addi-
tional point.
VIII SUMMARY OF SCORING PROCEDURES
1 . Proportionality
Possible Scores
1-5
2. Systematic Search NP 1-16
3. Isolation of Variables 0-12
4. Analogies 0-10
5. Correlation Reason 1-8
%
Count 1-5
6. Abstractions 0-20
7. Probability 1-9

